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ra lesson cge at 2:13. am on tuesday, august 27, 1974 ‘ 
! ; k 8 * = 
meee weet -- 7-4 ------- oo ee ee ee ee st aici een cLua LS partel, blocksa ---------- 
j Pa 


| . block la, cgeid 


| i a ae \ . 
: - ‘ 


yv. : ; faite) 
o gkag — . Y = “4 re 
Lt For Neal, CGERL., Room 248 EEB. , : be Nie 
4 (me i? ne as oth of this lesson -- ii oe oe : £ 
_~ a a 
Se OR Description of the CGE-RLATO Instructional Laboratory. fe, + 
“ 6 8 Divisions of this Lesson: ~ Block tnit . he 
or. ; a ; : ” i ce : * 
7 Loe of users of this lesson: ceéid creida _ se -? 
ne Cagcription of cge cgemfa cgem#a : ~ me 
g recent user log ‘ \ userlog : : 4 
1 ‘ Lommon for log of users of cge uselog 
it oa Final edit 26 aug 74 neal.” an _ 2 
Jc «list info . . ae Mose coy s 
3 slist sumbols Ee : 
, alt hist varian, chars set, cveinder, cgechar Me og SS Ne 
15 XA AR RE 4 sy / ’ ° 
“16 start ; : = i . . 
17 ext a , 3 
18 dataon : ° ‘ 
19 area ege ij / pe 
2g course ne : : : j 
210 jmp’ rifle 'eacge',cgemila, x Be . 
220 04 bs “ 7 
230 unit igeida ; $$ logs all noncge users into uselog . 
24. rommon cee,uselog, 322 . - ~~ 
"Earns nc? >31S,ecemia, x oe 
nh oealon «ncl= cgedsta',nci¢tegedata', 'cgedata' 49 (nc2¢4) 
?7 ame neo (not ° ; 
28 éale ne Ine2) ene (rie2) +085 ‘ : — : 
29 calc ne inc tenc2 #11 en? 04055 r : 
38 date ne tne Zene2+t) . ; & 
31 calle ne Ine2Zence +1d¢ Lint (station 328) +27 7) 318) . ‘ = 
320 ocale nee ines? anace tl ahs inecenad His tirac tines Eptroora2) Aiea fry 69 ; 
430 cals . he Mmalens2ell enc Mezenc241) + (046) 8 -/ , — - . 
: 84 =sle, ne fnetlenci(ne2) + lint (frac (v3estations3 3, 2) +271 84 
36 wale as Mme2) ens (ns2) + (frac ( (frac (v3ea atationk32) «3. aye age B- 4055 , = 
46 réstenc2+2° \ 
37 jump zremsa ° i 
JR Hae i 
‘ : 1 . ‘ i . “ * 
: 39 unat egeicds + $$ provides jumpout t samp Je : 
4 farm - pimps id et . 
41 fat. te / 
4i/-urite One moment please..... returning to SAMPLE. . 
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nS ee eee Sr a pontnennnn------ part=1, block=b <----------- 


_ x ° 
block ib, mm - e an: an 
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unit _ ceemBa . _ 7 ‘ 
base 3 ; : | . 

next . egemsb i 

at 2a5 . 


Pi 


write A Description o€ the CGE-PLATO Test euskional Laboratory. 
in CGERL, Room 248 EEB, University of Illinois <a 


As outlined herein, Computer- Guided Experimentation _ g 
(CGEI - instruct ional experiments are designed, for use at °° 
7 8 special. CGE-PLATO laboratory’ station which has a CGE . . 
~ | ‘hardware iriterface’ linking sensors on adjacent electronic | . 
/laboratory equipment with the PLATO console, . ~ e . 
For an operational ‘demonstration of CGE,: contact: °~ a 
o Se ey : , Pe 
Or. J. PB. Neal, Prof. Emeritus 
Department of Electrical Engineering  \ , 
University of IllYnois, oe 
Urbana, Illinois a, er , ‘ 
; ? . : is , o 
cy : } 
_ epee ad Se ee or 888 2496 or 3944-6116 a eee pe. 
1 7 Or come visit he sic Research Laboratory (GGERL) at: oo 
a Floom 248 cep, University of Illinois, Dibera. Ill... oN 
a, Prone -NEXT- te proceed. fo 
oo nen nena enna enn oe wo------ ne. piatetaietetatetehrtatetetettetetet lett tt te partsl, block\ec ------------ 
c . . ; : a me S 
block 1c," .cgemfb : . ae : 
; » : we 
unit cgzemsb : wy . 7 
back. cgemfa, . °° ie ? : > 
next - cgemsc . 4 _e . ; : = Had _ 
at ° " 8m4 y , , : 4 
write ' The object of this CGE-PLATO research is to demonstrate, ae esl 


that the Computer-Guided Experimantat ion-PLATO system will. 
provide unique and worthwhile improvements -in undergraduate 
‘ or ‘technician laboratory instruction, when properly used 
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76 \ y by ‘aeeent instructors. 


77? : The CGE stat ionyconsiste of a PLATO IV Scenbie: a 
768 prs CGE-PLATO Interface Logic System, five rack-mounted an 
79 " electronic spanish ia and. various experimentation 
8a — eiredit boards fdr! student use in learning ‘electronic . 
et ' instrumentation and measurements. : 
a2. Students presently active in CGE Research are: - . 
83 . Borth, DavidE. i. ° 7’, 
a4 . Derrig, Daniel P. : 
35 { Zanter, ‘Douglas L. 7 
Be ete 3 ; ; ae owe 
87 unit cgemic . ; : 7 Hs : . 
"88 back . cgemib. - . 
B89 next cgemad - . 
99 at 504 _ 
91 write | The CGE-PLATO Interface Logic System enables any aythor 
542 ‘ . to order ,the automatic sensing of the interconnect ions 
93 between 38 terminals on the rack-mounted equipment or on 
94 the current ly-used circujt. board andvor the settings of 
95 22 of the dials, knobs, or switches on the equipment. 
96 ’ The panel layout of the present CGE station is 
97 illustrated in the next display! The present CGE 
98 rack-mounted in ments are: ren +. 
“94 . Anal ab Dual-trake Scope Type 1128 and Plug-In Type 788 : 
1g6 Exact Function Generator Type 251 | 
AG - Hewlett-Packard] fludio Oscillator Model 2@GAB- foe 7 
ns Tr. as SRP Vacuum: Tube-Vottmeter: Modet- a | 
Lag rison: "Lab. Model. 865B Power Supply | 5: fe , . " 
194 CGE-PLATO “Interface Logic System is mounted ae . : ; 
195 the i strument rack paned, beneath the Function Generator. . 
. os 
16 ‘On the next display, the automatical ly- -sensed seoniva is! ‘ 4 
197! be identified by T numbers, and the automatical ly- . 
183 sed dials tay be, identified by D numbers. ~ - " 
¢ - , 
f- wenn ee enn ee ee ne ee ne ne epee ee ene nen ee part=1, block=d ----+----- 
‘Block 1d, yegemad . - | St ig 
_ 11s anit - peemid . : Sy ae : 
111 back cgemic ¥ 4 
112 define panel. pe . 
13 ' suitch=1 ; 
114 .  trmnl] =2 ° . 
115 sgrourkd=3 ‘: 3 = . 
116 Vdesw=4 ~~” 
117 , solids 
2 , - 
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v 
118 char 
119 — 
128 char 
121 
122 char 
123 
- 124 char 
12S ; 
126 char 
427 
128 draw 
129 zero > 
s 138 zero 
131 cale 
132 join 
133 0 join 
134 addt 
135 «ale 
136 join 
137 join 
138 add 
139 «ale 
148 joan 
141.0 join. 
142 addl 
143° cale 
144 join 
145° join 
t46 add! 
“147 scale 
“148 youn 
149° join 
‘As@ addi 
ec ae ae 
, 152 din 
1630 at. 
.fS4 wrrte 
155 
156. entry 
~ 157 pause 
156, éale * 
169 “join 
1648 jump 
1461 goto 
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keyso0216,%, ogemide, x . 


trmnl am 
ofH516 , 9008933, 868821, pOBEBESD 0898816 0889008, 0880008, ossssng 
switch 
COPSHAG, o8BHI48, oONH7 6B, o8H1777, 0881777, o898768, 0860348, ossssaga 
' ground e> 
ohABAUD , o1sigas, o12808¢, o1248e8r0124800, 0128688, votwsety oonaee 
desu 
ObK608, ofBH6T78, of F460, onanegs, ofG1 738, 0883748,0883745, eee ad 
eee 


PPP77 OL77 777,017 
eee ae : 
ns k é 
me : : ; . 
n7e1314 . : : . 2 2 
egesla . = : 
ceesib ‘ “ 
ns . , e ‘ . : 
nrels34 
cgesla 
cresles ; : + ; e 
ns 
N7#1552 , ee Sa 


777740177777 ,0177777 017777? ,O177777 0177777 
. a 7 


a zr oO 

yo wa “si An wy 4 
HN 0. nM) 
ih. to ur 
pel 


i 
. 


lee) 


1.8 
= MQ Wesco) Wd oN 
¢ 
7. 
*, 


x 
eas 


ag 


ee 

oihe 
~ OU: ut 

ya i 

‘tT 


Pa) 


; .» . ' y y 
ess -LAB-. for sensed dials. _ ca a 
as -DATA- for sensed terminals. Dy . . 
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miecregntreese 7 Sore a a 


bt De 
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ni x,™, Cgesza, cges3a/x ; “ ‘ . 
fheyvenexti - theysback caemBA, x cgemBc - es a 
e216 °° 4 eae Ps — 7 at 


od ‘ | ‘ + 
? - « 7 
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' egemse : 


a : r . . a 


' egemse 


cgemsd 
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167 next cgemsf Nr ra * 

168, at °, 705 > ‘. one - aan 
169 write Actual laboratory experiments aresprogrammned by 4 yk eo 
178, . experienced leeerateny instructors on he BLO system, — an noes 


t 


The instrupter, writing a program provide for the, 


2 «automatic esi wl of terminal anterconnections Ber iam ° “ 
1730 dliak sett inis: w rever ‘he deems necessary. . 
i bese \ . ‘ 

SAT The respohed pf the program to the fedback information a _ 
175; . of the student's iysioa | operations Gan be ued in any o = 
1760 manner the inst rye or devises, for iMprey the the student's : ; 
177 learning. .~ mat = . 
178° . Each student can work ladkpendently: af a CGE station. 7 _ 
{79 ~~ ‘and learn at his diin rate how ‘to use the equipment, : 
168 / ; and perform or devise meaningful experiments. - oe eo ° 
181 wee” : | 

; oe ; ; Z ; _ 
7 182 umt crema f 7 we : 

183 ‘back ogemie ° : , ¥ . 
184 next czemss ~ . ig 
185 at | 93 | " ; a : 
186 write ' CGE isan entirely ‘new isstcuckionsl system, and 
15? _ vragearch is required to develop its teaching capabilities 

aL and demonstrate their superiorities in comparison with : - : 

‘tga a ° conventional laboratory instryection or training simulators. ‘ 

9 . . ya ! 
4 ion OE 1s fet simply a new Teaching Aid, it isa New Teaching es 
19t Method with unexplored and unj.nown capabilities. < 
a ns : : . @ my _ ; * . . . ‘ 
% eb he eectees $ ee een aa ne een a ‘ Poe eees SERA ae nS sal Bhi Ao rgeoets eh ay aaa ae ee 

192 The | manner in which 4 student at a CGE” station ir aM . 
195 laboratory is provided ready access! to laboratory facilities, * 
w194 theoretical material, prea l assistance, ard a 
1o5 * instructor assistance is visualized in the next display.. : 

Qo meee s een nee e nnn nn ech aati hd acacia i ee mms Ce aR a eieated ‘eae an parts1, blocksf --------- 


‘block 1f, cgemae = we 


nn, ; ; . “ ‘ ’ - ites % : 7 @ . ca a 
Taunt _egenig as oe . - a 
198 back cgemg — . 
: 199 next cgengh #14 , ‘ “ 7 ; 
268 calc nle.5 : : . 7 
2M@1 circle 129,256,368 ° * ‘2. ‘ee 
292. at ‘A27' : o : ~ oo 
*293 ° write Student a oe a : ‘ : 
204 - in e ‘ - : L 
- 285 . Laboratory : . ‘ 
_  @86 delay ni .* Ty 
2A7 circle 129,256,144 . ; 
z2as at  . 2626 : 
‘ . ’ bye . 
4 - " R - < g ™ . 
. : / ue 4 


ERIC e- | 3 . 


= - % 
. . ' ane , * e 
cas s _ : ’ 
289 write Student ; : * _—* 
218 0 in ae « 
211 ; Theory Course , 
212 delay nt Ee é 
' 213 circle 128,329,256 7 eee : _ 
214 at. 1746 : os _ . , 
245 write’ - Instructor . ‘ 
216 delay ni-2 : = : 7 : . 
217, at 2238 _ ; A 4 a 8 
218 write, "Instructor — _ , Poe a 
219 Aid » , . = - : “a4 
228 at’ 1933 . 
221 write: Instructer , : : “ 
222 1 + Ae oe : 
‘223 delay ont | . a Oe 
224. cimple 128,192,256 | ° - °° ; Seo 
225° at iii. * * 


226 write Computer ° 


: “. ee ‘ ; : ; ee = mi 
227 «delay  nl-27 2 4 “NL Ser = ° . 


228 at. 2219, : _ - 
229 write Computer ; xs * OMe 
238. Aid rs ? 
231 at 1919 er : ° 7 
232 urte Computer . . oo : 
233 Aid 4 ° . 
234 delay -ni+2 = a4 : — 
“235 at, ‘244,192 ‘ - 2 a be ; 
236 write CAI ' : + ‘ 
‘237 «delay oni+2 ° ‘ 7 ow ; 
238 at | (244,304 : 1 . - - 's ME ° 
239 write CGE. °° n . ‘ 
248 delay  nl+2 j 
241 size 1, . , 
242 at, 212,249 y : : . F 
+243 write CGE Station : 
244 delay ni=2 : i 7 ao 7, 
. 245. size wg , 
246 mode reurite ¥ . 
247 at *  3ag7 , e 
2468 write The CGE Station provides the student with complete — 
249° ascess."to Computer Aid and Instructor Fid for both lab- 
258 ; oratory and theoretical’ learning. ’ \ 
zZ51 mode cieree ' 7" 
Suede rewieden iat iSlesktert inl ieeails foeeteutatads is Se iimiweibis wbleniae ---- parts1, block=g ------- an 
g _ 3 ,* . . | i 
; , | ee 
. 2 } 
block 1g, cgemSh a 
‘ . 4 
253 unit "cgemth , oa _ 
254 back cgemie 7 qe ; & - 
255 next cgemat : : . a 
256 at . 204 : re 
Z57 write All the PLATO ener used by CGE are, open for ipepectton ff 
258 by authors. These lessons are: ; J 
4 , - " 


ms 
N) 
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Mogae 
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CGE-PLATO TOPIC . , = 
LESSON = : 

ege - fl Description of the CGE-PLATO Instructional Lab. 
eger! © CGE-PLATO Tests’ & Special Software Routines | 
ee2 44 Student List for ct course ha 

eecge Author List for CGERL Course — 


cgeindex Router Lesson for Courses ee244 and eecge. 
cgedata Data File for courses ee€244 and eecge 


eexfi > = Ain Introduction to.the CGE Station 

eex8 1. The Oscilloscope oo . ; oa 

eexh? The Audio Oscillator 

eex83 The Function Generator - 

eexi4  ~ The Constant Voltage-Constant Current Supply 
eexiS The, Vacuum Tube Voltmeter | oy : ; 
eexh5 * Measurements. of Transients 7 
eexD7 Measurements of Impedance 7 
eexs8 Measurements of Tuto-Part Networks 


' Note: ‘Authors in the student mode can | press -MICRO- 
to pass OK through a check. ‘Students’ cannot do this. 
: a 

MTC Report #4, July 1974, CERL, ‘is entitled 
“The CGE-PLATO Electronic Laboratory Station Structure™ 


and Operation", by J. P. Nels Lan" a 
oe / a Rag ja R 


f 
egemwfi eS ‘e 
cgemsb ; 
cgeend . a, 
707 


To. review this Deseripticn of CGE- PLATO, press -BACK-. 
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To access the.CGE Experiments, press -NEXT-. 


ceesia \ é 
a6 a 
poe rote Audio Oscillator, VTWM, 
tion Generator, DC eae » ‘ 
mm 
Yiy 
write - 
nS, ,Dual-Trace SCOPE, dee Oscillator, VIVM, / 
Funetion Generator,DC’ Supply,, + a i 2 
‘ ae Lf 
cogesib : e 
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391° draw 6863635; 12353 1286; 686 ' 
_ 342 circle 35,193,369 . 

383 .circle. 3,55,366 

384 circle 6,55,396 7 - 7 

3M circle -6,55,336 . , 

386 circle 6,149,336 J , ‘ ig a: ag * 

387 at 146, 368 ie - a 

398 plot switch ; “ : \ - 

309 at. 165,327 = oy 

— * 318° plot trmn] wy 73 
~ 31d cat. 165,335 , _ 

312 plot trmnl* : > ‘ ae 

313 at “ 179,327 ; oe _— 

314 .plot “trmnl- - ' : 

315 at 191,327 a . 

316 ppot trmnl : ; : 9 
“917 Cat - 268, 3P7 ; , : 

* 318 plot trmn . = P 

319) at: 248, yo , ° 

328) plot trmnl . ee P - > ae r 

321 at 236,327 ce ; - 

322 plot * trmnl [vo * 

323 at 268,335 _ ‘ 

324 plot trmnl | : 

325 circle 6,149,396 . ; 

= circle 3,181,392 a ar s ae 7 

az7 circle ‘19,181,392 

328 circle 3,213,392 ya 

329 circle 18,213,392 : _ _ ' . 

33M cirele 3,245,592 "= * 

331 circle 19,245,392 

332 circle 6,255,352 

343 -circle 4,227,352 ° 

" 334 cincle 6,199,352 

33% circle 6,171,352 f 4 

aA YK xe . F a 

‘ : 

‘ 337 -unit: ecgesic / + 

238 © draw AG7 364731447; eee a ‘ 

339 circle 13,328,368 : re : 
(348 circle 35,328,348. : ar 
‘341 circle 5,328,329 . ; . 

3420 circle 14,353,311. 

343 circle ° 18,384,311 . 

3440 at 327,294 

345) plot trmnl 

» (346 at 337,294 
per plet trmnl 7 

348 at 317,294 

349., plot trmnl 

354 at 358, 408 - 

351 plot emitch > 

352 tee ~ ‘ 

353 unit egesid i 

354 draw 6493659; 1459; 14493649; skip; 394, 494; 453, 494; 453, 364; 394,364; 394, 494 

355 circle 44,424,334, Sis , Se Pe 

Qo... ‘ . 

ERIC ie 
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es 


Pa 


356 draw <* 413,377; 488,396 . ‘ : 
357 cirche .13, 424,32? 
.358 at’. 452,339 
359 plot switch: 
369 at . 452,309 * 
| 361 plot trm! 
362 at: 452,295 = 
363 plot trmn} 2 
364 at | | 393,295 | 
. 365 plot trmn] . : 
"366 at "393,389 a om . 
367 plot: ~ trmnl aan 
ae 368 ku : 
j ° PS ‘ 
369° unit ‘egesie”.. 
2378 draw 1606;1695: 2185; 2186; 1686 . 
".371 circle 8,168,217 S - 0 oe 
372 circle 25,168,217 ' 2a, # 
/373 circle ° 4,184,199 ©. — ‘ 
374 circle 18,224,227 of, . 
375 circle 6,224,227 ~ s ? 
376 «at 256,245 a : 5 ee 
377, plot trmnl ae 
378 at 256,235 | oa ; 
379 plot trmhl - 
38g at 56,225 oc .s 4 - 
381 plot. ce a 
382 at‘ 256,215. a% * 
383° plot trmnl. 3 : 
384 at 256,185 —, “py Mig 
385 plot. trmnl ‘ ae sean Z 
386 at ™- 249,185 . - * 
387 plot trmnl 
- 388 vat 222185 a 
".389 plot ° trmnl : f . 
- 398 .circle 5,281,185 © oe ; ~*~ 
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392 circle 8,83,239 Msg : ; 
393° at . S15 237 ; . . . 
394 plot termi °. ° 
395 at $1,227 ‘ 
396 plot. trmnl . , 
° +397) at 51,217 ‘ 
398 prot trmnl’ ” at oe 
399 at 88,188 cee : -* 
» 498 plot suitch , 
‘491 eR ‘ 
» 482 unit gentt 2 = 
ea 483 drau 214151841; 1853; 2153; 2141 
484 dbaw 357, 21833252183 325, “194; 357,194; 357,218 
~ 485 circle 6,491, 134 j ee fe 3 
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497 circle 6,376,293 ; 
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411 plot trmn} . : 
412 at " 269, 184 . , ‘ 4 og 
413 plot trol . . . os 
414 Vat 329,177 P “ 
415 Plot dosty 
\ woo ne- Weaeee oo +--+ ------- ‘alaietaietatataiabetehabebaetebeeeeteddeed tiie *- part=1!, blockei ~----------- 
¢ ae . 4 
block li, ‘cgesig : : . . 
; ee : 7 
-4t? unr ceesi¢g \. 
418 at 281g a - fe . 
419 write Location behind the panel of the complete and ’ 
428 0 cperable CGE-PLATO Interface Logic System ; ge 8 . 
4or AR OPM APL; 4, 0715 48,1935 272,138;272,171 . 2 
422 draw 143,155; 143,151; 168, 151;168, 155:143, 155 : 9b "Me 
405 craw a0 784 194s 13249% ips 1845 198 ishaptie2, 1343178, 148 rae : 
4r4 178,1443;192,1485178, 143 stg . ; f. 
"ao% at . 4th, PAS : na 
4.6 (pdert + tron . ; ' 
427 ay E5165 , 
» \ N ‘ 
428 plot trmnl ae em se ° 
429° pause > : : = 
43h made erase | ‘ ON ° , , P a 
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4320 | iva, t 44s pres 178, 148 7 oP Pee 
ASD cheat ieee 40, 19715 48,1385272,133;272,171 , ‘ et ae 
434 dram ° 145, 1555143, iB izt6d, 161168, ae 43, 155. : . ‘ 
45S. at Mo da, ice . . a4 
436 plot 9 trmnl ; . a < . , . . 
Jo FBR. at cS 165 
IA op lot trmnl : 
A ayt eat a * y 
44 ulkipre | Liane zation behind the panel of the complete and 
441 oper ado le OGE-PLATO Inter face e Logic System 
44% mode , write : , : 
cm J . 
a6 ( a 
_ aad 
block 1], cges2a ° 
‘a = 
- 444 unit ~ cses2a : ‘ ; 4 
© 446 youn ogesth | . ‘ 5 
4440 Join cges2c ; ae Og oF ; . . P 
447  jorn egeszd ; ; : ‘ = ee x , 
445 join Cyesie : , F . . ; ; 
449, join ' cgesef ; . —_ €.. Su y, #4 
45 eam a ; : ; - es ’ se 
moe ' - 4 ‘ . a a : : 
451 unit egescb P 
yw 2 draw. $8, 379322,345 . : 2 : : 
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at 311,436 , : a 
write 021 +. , 4 
or ae be” , a ; 
; “ i oe : { : 
unit ‘ cwesze ' \ \ ar 
’ draw 425,3333 474,378, ae ae 
at 474,368 0 ee rLe re 
write O8c°  s oo , | 
ree . A { 
oa thy : = - , i 
unit ~ eges2f c. 8 a 4 ar . Mee | 
giraus 374, 204; 374,234 , Bie ‘ % a 1% _ : 
at 358,234 Peas : - . ; 
write .' D116 a , < mo . mS 
dran  -399,214;415,234 i : a 4 =. 2 Pas 
at 399,234 » 2, a og ‘oa py 
write O17? - yoL , ‘ . ie : - : 
“raul 399,1943 431, 194° > Ke bo - : 
ato. 451,184 f- { . - : _ . 
write ork  . S on - ; i MS - 
. e * 
oo igo een een eee eee eben nent renee Stage saseewcease toceon-----+-- partel, blogkek’ -/-+-------- 
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pon . - . 7 i. any 
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join ~~ = 4 . 
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uirite CIRCUIT BOARD ; a 
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at 2723 a - Os : 
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write T19° ; : 
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unit “eges3h . a ; 
“draw . 369,181;353,161 - . % : 
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! : oe : ae - ( ca 
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. A ot 7 is it as ae . 4 i 4 . 
" - + . n 8 . <j « ge ; “se 
author name = J. P. Neal .. 4 af, a ‘~ 
rs . ; 7 ° ‘ : > ‘ ‘ 
department = E.E. ¢ = # |, » a ; 
a or are ‘ : . 4 
telephone number = 333-4351 . . ‘ 
= i es : 3 
discipline = Brec. EngineePing , . 

: is és ' 
grade ‘level = finy , ; “8 ‘ 
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9 = = _ lesson ceger! at 2:15 am on tuesday, august 27, 1974 
. iz : : 
8 eee ene ee ee en nee eee ern renee teen nn- wooo -- +--+ ------ 2 -----1---- part=l, block=a ------------ 
; 7 Me “y x 4 te > ’ 
+ a ne : 
block ta, cgerlid 
oe mo ° s yp ‘ ' 
2 stop “iB ; : : o& 
3 exe . For Neal, CGERL, Room. 248, EEB. ; 
- 44 One line description of this lesson--. . i. # 
5  CGE-PLATO Tests & Special Software Routines - \ 
6 Divisions of this Lesson: Block Unit , \ 
. i | - 
a _ Id for this lesson » * egerlid oe 7 x 
@ 2. Access from the student mode rimfa rimfa oe x, 
9: Cee index of lessons _ rim@a rimia- . ‘ 
is _. Listing of connect ions 3 rimga rim2a . Pg ach 
11 Co test 8 " Fimgaplm3a 
2 Listing of dial settings rim3a.. rlm4a . 
13), ; - De test - : — , orhmsa rimSa 
140 Fransmit over ext channel “-rilm5a . riméa 
, 1 ies “Repeated check of { dial : rimga Fim7a 
46 Cge checker authoring Bree _-rim?b riméa 
17) *- Slide display. a ~ rlmga rlm9a- 
‘te! Ae software .record- fnaintenance rimiga ‘rimiga- 
Si - 2 <A \ ‘ 
19 4 | * final edit 21 aug’ 74’ neal. - \ 
, , . Va ‘ ‘ f oy aan : . ; a. * 
26 ‘*list info - . / 
21 whist | symbols . cs . a 
22 list varian, charset, ogeindex, ogechar Ye 
F 23 aia tee tox : ; 
24 start ; aa ; Ne. 
25 ext | Go. : 2S iclears cge hardware . HP AN ‘ 
26 datacff , : i a 
wn ee en eee en ne ne ee ne nn nee pe ne one enn nnn e cence ----- part=1, block=b ----- a etetetated 
a 1 t if 
. + fa d 
block ib, rlmga. ‘ , pa 
ge a * - 7 . ¢ ae _~ 
28 unjt | _rimga ee : 
. 29 sourse net. roe . ; o  & . : e. ; 
we 38 jump ( (nSi='eeege') Sandfuser= ‘author ') ,x,rlméb : oe gy fee POOF . 
#31 back rimend -» eat : an 
32 base . ° _ : . 1 
33 @rase | ; ‘ 7 , P 7 
84 at wth “s a : ‘. , 
35 ar ite’ ‘Type the number of the following. eopie in 
Te “ omhich you are ‘anterested: a: . 
. ; a - . 
; ac ’ ‘ . : 3 
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1. Index to CCR Lessons and Stations 
2. Listing of Current pene oe 
3. CC Test - ? 
4, Listing of Current Dial Settihgs ; 
5. DC Test - 
6. Transmit Data over Exes) ‘Channel = * s- 


7, Repeated Check of a Selected Dial 

8. CGE Checker Authoring Aids . = 

9. Slide Display : . 

16. CGE. Software Records Maintenance 
2725- , ¥ z 
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2 Author List for, CGERL. Course 
geindex Router Lesson for Courses ee244 and eecge 
zedata Data File for courses e6244 and eecge 
eri An, Introduction to the CGE Station 
exit  Thel Oscilloscope . . ‘ 
eeanG2 The] Audio tsecrllator . ee 
Bex 3 The Funetion Generator " ‘ 
eexi4 The} Constant Voltage-Constant Current aiid 
CEKBS Thel \ ¥acuum Tube Voltmeter 
: Measurements of Transients _ 
Measurements alf Impedance . “ 
’ Measurements olf Two-Flort -Networks —. rs 
: ' = : ; 
CGE-PLATO stations in CGERL at 248 FEB: « ~ | ’ 


Gite 7, Station 12, Console #118 uo: experimental equipment 


Site 7, Station 27, topcols #324" w/CGE-PLATO' 1/0 & exp. eqpt. 
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Press. -NEXT- to check connections again.:- 


a * S on 
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oa 
wt 


; : . ’ tee 
or : ; a og OH 
f = * . | 
Q 89 Press -BACK-. when done. oo i , 
= ‘ / . : é . : Pa 47 
Deer erno-- J. wn nee en en ee ee renee Won nen nn nen ee block=c ‘ 
¥o , . BE oe 
a e 
y : rd 
' block tc,  rlm2b ' . ee CT ay ? 7 y 
- 7 _ : “ @ , 
4 : : : ; ° : 
) unit rim@b | - . 
fi2, define rim2b .- _ Le. . 
93 , cero4a . 2 é , 3 | , soon, 
1 ¢4 . check=ni $$ marks a checked terminal : aa 
sep start=n2 \ $$ first terminal in a node | eo ee 
terme=n3 ¢% marks’ terminal to be examined 
. kevtimesv4 $8- records. time since last key . 
datacens. $% stores data from key , 
. ga namterm=n6 $$ name of terminal to be displayed .* 
*  18Ste 0 ‘gecpeen=sn? : 2 : an 
vat riade=n® a. , * ‘ , i 
Ze at 318 * : ' oe 
wf 103 write ° LISTING of CURRENT TERMINAL INTERCONNECTIONS 
al 194 cale  +check¢of ny oo ee : 
Las , atartetermes! : 
p 1 HE “ kéyt imeeclogk se 
nn re - soreent32a 7 a L 
we LAB yt ‘ nodeeH, a / oo 7 
189 time 1 : pail * 
118 enable / ‘ 
Lit ext °" cefterme’ 6° * $$ first request for terminal data 
” : > re ~ - . * he rt ° % a 
1130 entry . rimec 7 , ; . 
113 - pause 
Lit goto “ (hevetimeup) - (keysnexttor$key=stop) ,rils2a,x,rls2b_ 
118 goto (keytmask$o188H) =8,rlm2c,x $8 bocks out keyboard 
116 cale datacekeytmask$o37 | $$ bottom 5 bits are data pits . 
tif ols - checkecheckSyunrom$ (1$¢1ls$ (terme-1)) Stmarks terminal 
116 keytimetc lock : : 
\ 112 goto datacestart,rls2c,x 
12H gote (terme=start) Sand$node= 6,rlaze,x ; ‘ 
{21 writes ng=n2, dat, -Senven7+zama>Terminals Cormected to NODE 4a, o7BRR+nsens+1>,, 
22 size 3) . ‘ . ‘ 
123 “cale remtermeterme * a. , ‘os 
124° calee termesstart, soreenéscreens iis, screenescreen 
125 at. ecreen i 
126 join terme=sstart,ris2d, a 
127 calle namtermedatac : 
» 128 at  ° -screenéscreens iss - ; 
#129 join’ riséd oe oa oy : 
138. .goto where > anne risze,x . - 
“ 138t5 calc termc#edatac ere * on oe 
1227 ent co rkhearms : 2 : ; o : : 1 : 
33° goto rimzc . a . : ce | 
134 eae ; \ ; 
135 unrt risza < : 
r fc ne Bo, 
; Sse ae Pe i 7 . : fo Pi 


- ee . 
time 1° . ; x 
goto,  (clock- keyt imei. 5) 5%; rime Sie, Oe et : eR Fe 
cale | Pie Sarai Gens Cc a i _ 
ext eé+terme’ — NG ‘ 
.goto : glm2c . % 
wh . 2 & ne 
unit ¥1S2b_ : an . : are «= * . ie 
pause. ae : _ an b ro 
: , . of ; , oe | 2 
entry rise i. . . 
ext a ae , ‘ . , _ “a 
writee (bitent (check) <38)'- (screen=328) sat soreen+196)4 AND MORE =, ya? ee 
» fat, screen+2ag>* CHECK COMPLETED R, . aaa ee 
* dat, screens394}+ Terminals care not interconnected * ; . a i 
size ) 7 \ ra cr i ee ae ee” 
tow? ; ‘ ee . . . . : . - a F - ae ans a 
; : aan tn * ° %, aes ee ae 7 ois . wel 
‘unit ris%e 0° - et 7 ce eee a ae , 
goto start235,rls2e,x ‘ : _ 4 : : a tae er _ “5 
cale startestart+ . 8 ae ae Die cee : 
calle -termeestart fy fe Se & eae 
5 goto ichecktars$ (start - 1) Smask$1) =, canisbe ig 2 X Re age 
ect co+terme é a dy 7 sy 4 
goto rim2ec ,? a - 4 | 
ae ‘ . : ae ; 3 : : 7 7 . : i 
-unit  rls2d " 2 . ea: 
writec namterm,,, Term 1, term 2, Ferm 3, Term 4, a Sy Term 6, Term 7, . "age 
* Term 8, Term 9,Term 13, Term fi, Teen 12,GROUND, Term 14, . - 7 ‘ 
Term 15,5Scope: A input,Scope: B imput,Scope: Trigger, ie’ Oo 
Fun-gers Sqr-wave output, Fun-gen: Trng-wave output, . 
Fun-gen: Sine-wave output,Fun-gen: Ramp output, - ; =? “4 
-- _ Fun-gen: Atten'd output, Pun-gen: Wiest output, , 
[il-sup: (+) term. ,OC-sup: (-) term, AU : Right cot : 
fiud-ose: left outgut, VTVH: input, WT On: output : 
eeiietetated Rm nn nen mtn nn nnn tn nn nnn ere nn eee ---+- part=l, block=d Sissogeodeee 
, bs ss _— , : u . o : 
. . . . Bs x - = * a 
block Id, rim3a _ “hy - ‘ 
unit  rimta a a ; e. a Pe eee 7 
define rim3a - , * 4 si : 
. 3s €Cr04e ra : ; . ee Oe 2 hie hs 
termc=ni-9 7 ey _* ae Med a 
at 227 e , ae -* ee Othe 8 
write CC Test : i vee _ 
ato 1B -* 2 Ss . . 
write  ‘Fress -DATA- to restart) wo, -  # 
‘at 654 : eens . -_ 
write | term “octal decimal’ = = = -°: , f° j 
at. 634 a : (Se * 1 — ; 
write . term octal. decimal > 7 ? a ae = 
cale n1LEels — « ° “oS 


188 * pause 
189 goto - 


- a 
. 7 Ld 
182 cale v¥5MOVS5 2aclock 
w. 183 nSloe 7  t 
184 time ie 
185 enable 
186 ext ce+terme 7 a 
x . \ . 3 
187. entry. rim3b- 


a ee theyepextSorSkey=stop) , lm3e, xs rimad | 


198 cale n (nt) okey ~ 

191 & nieni+1 , 

1920 vbieclock | 

193 goto ternge>38,rlm3d,x~ ~ oN 
194 ext +terme : 

195 geto “rlm3b 

“196 aK | e 

197) unit <rim3ec : 

198 time 1 , . 

199 esto glock-v59>1.5, 7.7 
288 cake vo Meclock ; 

281 : nSlenSi+t _ 

282 ext co+terme * ” * ‘ 

283 goto rim3b . 

284 eee F 2 
285 unit  rim3d. Po a ‘e& 
286 ext a a a 
287 cale vS3eclock — - ; 

288 ate 3818 : , 
2a9 ‘write . Number of DATA ‘Transmission Repeats <' 
218 showt - nt deg 
“211 at 3118 : 
212 write \ Total DATA Transmission Time = 
213 showt ¥53-V52 34.3 = 
“214 write seconds : 
215 cale n4en ; / 
216 ri32695 
217 do rim3f, n2el, (ni-16) +2 
218 scale n3+635 , > 
219 do - 


224 “XY 
225 umit« 
226 cAle 
227 
228 at 
22497 showt 
238 write 
231 showe, 
“ 232 at 
233 sale 


rim3f, nag (nt - 1H) +241), ni- 12 


“rlm3e | ‘ + 


tkeyenextBorskaysback) - fheyedata) i rimga,x, rim3a’ 


rim3e . 
rim3f 7 ‘“S ‘ 
nien3w os 


oN 
nm2+9).4 7 
n3+9 : 
n99en (n2+9) $mask$o77 


4“ 


we 


279 


» 
_ 4 : 
234 “showt 7199 . : _ 
235 keK : : 
236 unit rim4a aa Og 
237 base ; : 
238 back rimga = - 
239 next rim4a, me 
240 join rim4b , 
241 at 3115. 7, : ef : is 
242 urite Press -NEXT- to check dials sas : oa ati 
. 243 : Press: -BACK=" when done. = es . ‘ _°e 
‘ ‘ a Pe . “ee : 2. ‘ ‘a, s) 
weer ere n------- ’ a wont e- eee 
ae . ‘ a 7 ‘ % ee ; : i P £ 
block te, rlm4py 9 7 | ‘ 
o 
245) unit rim4b 
246 agffine rim4b ree 
2247 * dc=o POS ; - . : 
248 dial=nt: . Se ‘ . 
«249 gode= n2 r 9 ‘ 
«259 soreen=n3 . aS 
251 kevtimesv4 4 "tes 
252 cale @ né2enc2enc2+1 ere 
253 do or bm4c . 
' 254, cale ecreenesi1 , . 
255. dialet ° 
© 2565. | keyt imeeclock 
. 257 tine 1 
258 enatle 
- 259 went de+dial ; 
. r 
t 
(268 entry rim4d ° 
261 pause - as Pa 
. 262 goto , tkey=t imeup) - (keysnextSorskey=stop), rlm4e,x,rlmaf 
263 gate they$mask$ot GG) =4,r1lm4d,~x /4.4 locksout keyboard 
264+ cale éodetkeytmash$o37 Ps 
265 keyt imes +Sbock ‘ NL 
266 do rim4eg S$ generates display 
267 cale ° ‘chaledial+! 
268 goto Aalr2e,rim4fyx, \ 
269 ext , (detdial ‘ 
278 goto rlm4ed F 7 
271 ke —— 2 
272 t 1m4 es . 
uni rlm4e “ 
273) time 1 : as : 
27 4—@ goto mlock- keytime>t.5,x, rim4d 
275 cale kavt imaeclock 
2760 at Acedial id : 
277) sate rim4d ° . ‘ 
278. ae ag. . a ae : 
“umit rim4f ‘ : 


os * = ; : . : : 
* : * > ° y e 
“208. ext - BL “es : . ° “4 : 
" 261 exit?’ 1 ; i : - = fs 
262 a 7 ; . - . io a 
283) unt rim4g _ 2 # a 7 * 
- 284 ‘at -  _ agreenescreens 188 a . 
285° writec diall,,,PLUG-IN,,,;.,,SCOPE, ,FUN- GENes ress ~~ 
-208.. + —  OC- SUP, , ,AUD- Peery . m4 
.287 at screen+o ; > us 
288 wrjtec dial,,,B VOLTS, TIME, A VOLTS,B PREAMP, 
269 SWEEP MODE, TRIGGER. SOURCE, A PREAMP, 
— 298° ; Y OISPLAY FUNC,% QISPLAY FUNC, ; 
i 291 TRIGGER, MULTIPLIER, CYCLES/SEC, : 
292 nUTPLT, ATTENUATOR, oc LEVEL,METER, ’ j 
293 VOLTAGE, CURRENT, AMPLITUDE,’ ~ : 
j 294 © FANGE , FPEQUENCY, RAING BE : : 
298 wat atreent23 | - 8 ; ane Ce 
23H do | vhal,.«.d1,d2,d1,d4,d5,d6,d4,d8,d9,dia,x ™ . ee 
297) do “dial-18,%.%,d1t diz,d13, d14,d15,d16,d17,d18,019,d29,d21,d22 |, . « 
298 ven ‘\ . a t 2 , 
299 unit dl : .t ‘ 
308 writes code,-,8,1 m,2 m,5 m,18 m, 2h m, 58 mA.1 ,8.2 8,5, es .. 
381 1.8 ,2.0%,5.9 ,18 ,26 ,59 ,199 ,209 oo! ; 
3H2 write WV full scale . i z ao : , 
BAS km ; : 
344 wumit Ad? , ©. OF 7 ‘ ° 
3H writec code,-,8,19 u,29 u,59 u, 188 u, 268 u,5Omu, 
BAR Lm, 20m, 5 m, Li Mm, 
3A7 21m, 5 m, 1988 m,298 m, S98 msi, 2485 18,28, 5H ,ext : . _ 
308 write sec. “full scale P . = : ne 6 
SHI ake . not roe Ss sie, 
' . ee 
31m umt 9 d4 ; re ; : a ee : 
311 wrrkec rode,-,8,-AC,+AC, +DC,-DC,OFF..BAL SET ae —— | 
312, wae? : : . 
313 “untt dis , : i sO ; 
314 writec tode,-,9,ARPM - variable length, = . . . op nar 
315 . HAN - variable length,” js > : 
314 AUTO -yariable length, — 
“17 “(PIV - variable length, ed ey a 
cea : CRIV - var rab le ameaae rate, OFF. ge eA : : 
319 wee ; ; - ‘ : . 
320 i les Cha oo oe es 
$2t ourdtec rode,-,8,LINE,AC -“ext “= 28,00 - ext + 28, AC > ext, : 7 Loe 
4 #8927 int,DC - int., : © 
» 329 writec ‘ « ‘ oe 
* - * "% . q Z 
Kiopedubiedeaevaeeaeckaws eee ee rae eer Cieseceese ales part=1, block=f -------- 


. « 


block {f. Ime : . 5 : 
i . : Te . © 


, 


et - NY i ‘ : 
: . ‘ , ~ 
a : af 7 ». aac / 
‘ - ; 


a . . . . * a ae é ona as * S 
ERIC r ; : . gt ae : 7 . ane | 


¢ v 
325 unit rim4e : . 
326 at 419 
327 write Dial . Current Setting 
328. at “414 : 

329 write > Sees wa 
339 +a : _e 


332  ounit q8 ° 
332 writec code,-,9,A,B,A & & (CHOP),A & B (ALTA vs B 


€ 
3a3 Jem -_ 
334 unit da = 4 ae : . 
335 ‘writec code,-,9,SWPxS, SUP, EXT ; : 
33H Ane gt : ” 
337 unit aie 2 _ -* 
838 ourites. -scde,ge O,INT ,EXT : 
335 way . sd a i ‘ 
348 ort ot ~ s #* . 7 
341 write a times , 
$42 umitec code, -,8,0. 081, 8.01,09.1,1.8,18, 190, 199g, 
343 sm ‘ - ' 
344 unit dt2 . 
$45) writes coded. -,8.1.1,1.5.129,2,3,2.7,3. 2,3.6, 4, 1,4.5, 
3450 £28,5.4,5.9,6.9,6.9,7.8,7.7, 8.8,8.5,9.5,9.4,9.9,19.2 
347 urmite ° Hz fot inel. MULT. - o ; 
348 + Hew F 
e © i vr 
249) umit | dis i 
350 uritec. iéde, - 5, RAMP, SINE, TRIANGLE, SOLIARE, ’ / ee 
351. aan ag and 
4 - 
352 umt 9 dig. + * : aa 
353. writes code, \G.2.7,3.5,4.8,6.1,7.2,9.1,8.7, §,19.4,11.1,11.5,. 
354 Leet POS 9.4, 15.3,1 taaS, (4: wy fe ~t,i4 Ay 1474,15.8,15.1 ‘ 
355 urite welts  - ~“ , . : * 
356 Seki ; ie. Pee . 7 _ 


37 mnt ats . ’ ‘ ; 
S58 "air hens cadet ~ Sw g, Ai-5A, 5, 55, 5,7-52.5,-48,-44, Ce eo 
354 84 Bh Pe 14-12 v-1d, 18,2, 38,56 3 

she awrite Melee ‘ : ae ay "Fe 
361 ‘wax an . 

Gg " ; | . 38 

362 wrait adi6 . a 29" . . 

363 (writes. clde,-,9, VOLTS, AMPS, ; 

364° Hr, : oe 
— . j . 

365 unit di? ee 8 ee : 


366 urites oo 2.9.5.6.8.2,11.98, 135 15,1728, 21, 723, 26,7~- 
367 a, a4, 


, o6 ' ae 
mm» 3 ° ° . a 
368 arite ee Bg 3 ; : 


SAI wits - : 7 = * : ad 


- A i ~ ° ‘ ry . : 2 
ON # >= 
378 «unit die ‘ ee : 
371 writec coarle,- 8, 9.9,8.8,8.91,9.95,8.87,8.19,8.14,8.17,8. 28, 8.25, 
372 7 6.27,8.29,9.31,8.35,9. 37, B.48,8.43,09. 46, §. 58, B. 52, ".55 9.59 | 
373 write mperes a . ~ ¥ 
374. on ae 
s 375. unitf. 41g . * ; 
376° writ code, -,9,9.84,1.9,2.8 a4, 8, 6. g, 8.9,9.9, 18, 14,12, 14, 1S, ee 
: 377 19,28,21y23,25, 26, 28, 23, 38 7 : : ~ 4 
* 378 write volts rms ae 
379 aR \ 7 
» © 388 umit 4 ; ; 
\y 381 write tines ra . — : 
382 writec code,-,9,1,19,199, 298, o 
383 xe . ; : 
384 ~umt d24 +. ¢ ~ : 
385" write code, -,8,17,19.2,28.5,21.8,23.4,25.4, 28, 31. 2,35, | 
386 48,46,53,61,71,82, F / 
387  “ 94,198,122,149, 669,185,219 = | 4 y= 
338 write Hz (not ine]. RANGE) : ° 
389 Ke , ; Eee 
ra ; J? a : ° ay ; 
398. unit d22 ‘ | * 
391 writec code,-,8,9.981,8. aa3,H. 91,8.53,8.1,8. ST 8, 3.8, 18,38, 
392 1 ga, 388 : 
393 write RiM.S. VOLTS full scale - Se 
. i e e 1 ry mat * 
w---t 2 ---------- = fm wenn wen en nee -Hn-- ee tata part=1, blockeg 
“Bee : : . : , © : ; , : , » . ° ry 
* . block” te, ee 2 ; ~~ ; : ee wv 
han ; , , ~ ; - — ; re : . . 
395 unit’ orimsa, iy ; . es PA : 
396 define rilmSa- | 3 | oat ‘ - 
397 —  desotBh,  , a s 
. 298 dial=ni-9 
_ 399 base \ ~ § 7 8 ° 
49g at 128 ; ee ee . 
491 write DC Test caw 4 : ee _ : 
492 at. 218 «=  & ek ‘ 
483° write {Press -DATA- to restart) - : - = 
494 calc” enl¢le | » : oy “ 
7 405% ni gies . $$ counter for number of repeats 
- 496 time” f° t $$ time slice“between repeats . \. 
487 calc vigseclock : — . . 
498 video lock” , : | 
+499 ext de+dial 
41@. enable oO . : 
414 goto 9 rimsb . 2 a e 
412 entry, rimSe ae 7 ae \ : ¥. S 
413 ext . | derdial . 
, ee ~ eA : : é 
re) : | 2 
ERIC ae . : 


" . ee 

ow DP + . a. . 
N\ , . 

414. entry rimSb - a : aoe f _ 


415 pause ~ 


416 gdto key=timeup,rlmsf,x.. ° $$ go to rlmrf for retry 2 
-417 gale n(nl+l) ¢key 7 ° 
47a ni¢ni+ 2G vee + _ * 4 . 
419 WING eclock ee on S aa 
428 goto » key=nextSor$dial>22,x,rlm5c i , 
421 ext 28 ‘ . 
- 422 “cale ViI3eclock ‘ ' 
423 cale n4e8 . : ; : 
24 at 4 te = ra e : 
25 write Dial Alpha. Octal Binary P 4 : 
4260 do ‘rimsd,n2et, 2? , ‘ 2° 
427. at 3818 us . 
428 write -ftlumber of Repeats=~- ~ . of . Pa 
429 showt rial .: € , a 
438 at) stig - - : , ; : Ss 
431 urite Total Transmission Times ; ° ‘ ; ee . 
432 showt | vIM3-vt52,4.3. ' ° : ‘ 
433 write seconds. : _ 
434° back ri mita : al 
435 next rimita ee 2 ey - : = 
436 ‘data rimta 7 ‘ : 
ARF 4 . a : : ‘ : 
_ 438 unit — rimsd a V0 
-439 calc , n3e4h9+19G%enN2 : ‘ ; <s . ae ® 
44g at” n3+12 i, oa ee es “ m - ' 
"441 write — at,ncy2> 4a,n(n2+10) S$mask$o77> / dat, naezeddo; n(nz+1o), » . 
442 at where+ 7 . 55.9 ee! Ro og ae nee oe 
4437 de _rimte,ni2gel,2 eo a Co , , = gt on eee 
444 at . uhere : : oy a ea 3 , ae ae 2. “ 
446 diy } rma mt 20ed, 1B : gre: : , te 
446 awit > Pent 1H) oe : o 3 , a: ° 
447 4 \ fp : 
443 unit rimse mo XZ . ; oh 
. 449 shout _n (n2+18) Bares (18 nin ieee ol,t: F Pog 
458 wus 2a. a 
: a, cone oe 
“ASL unit — rim&f $¢ handles retries ; 
452. time 1 rps : . . 
453 gwote clock-vigt>2,x,rlmSb “3 : ; ts an . 
4541 cale 9 ¥Liieclack _ Poet 
455 | AGL ered + . _ 
456 eet detdial » : a . ig” 
“45700 gato or lmth . ‘ ; - - 7 a ; 
45 B70 ee» - 3 a ‘ ia . é : . 7 . _ ~ ra 
~ _ 2 4 ' : . “i . ' : a: 
459 umit riméa & , - _. a a 
468 | back. rimita: > ar ats a 
441) arase ‘ : 7 ~ 8 a 4 : a 
462 abe Sib |, _ fie a 
453 Jurite Enter the code. which you wich to transmit : — 
464 0° ove, the external channel. : a . ‘a ) \ 
465% next rimfa . nn a : \ * Hn Foe ON 
456 arrow .. 21g oe ee cs. ie : 
Pail 


‘ a ; ‘ . . 
‘ oo * gene R = - ; 
5 ; >. . ee ‘ . 


’ 


467 store 
468 ok 
469 at 
478 write 
471 
472 inhibit 
-°4730 jump 
474 mR 
475° unit 
476. at 
477 write 
.478 back 
479 next 
480 ext 
4981 at 
“482° shou 
483 ki 
\ 
484 unit 
485 inhibi 
- 486 ext 
487 ‘badk 
488 next 
489 ex 


» + 498 unit 


m1 


. 


_rimte 


1219 ° | \ 
“ \ 


Press _-NEXT- to transmit ‘same code again. \ 
Press ae transmit a different code.\ 


erase " : . \ 


rlm6b 7 4 
1218 ousii 
EXT. OUTPUT 2 
rim6a 


rimé6b , 


nt . 
15198 : yg 


one a ~ ’ ‘ , ; = 


rim7a 


491 back rimga F : 
492! ext g* ® 4. . oe oe 
493° at . 31g , * 
494. as Type the .CGE number of ‘the diel you. wish to . 
SAIS, ‘have checked repeatedly. - vA 5 
f 496 arrow 814 ; a . 
497 |store nae . 
. 498 «6k a 
' 499° jump fone rs 7 a 
awe ene enn cnn n nares cnn nent nnn hc nr nner nents partet, Block=h 
. '-bLlock th, -rim7b { 
. ’ 8 . 
: es ‘ 
581 unit — rim?b . Pa _ 
582 at 218 ; es a 
593 write REPEATED. CHECK of a SINGLE DIAL 
SHa4 ; { ‘é ae , : ‘ < 
sas * Press -STOP- to stop test. ; 
586 Then, press -NEXT- to: chose another, dial, a 
Sa7 or -BACK- to return to indé. 
578 at 914. se 
$89. write Dial Number = {2,n2@> 
“Sig at 933 . : 
S11 write. Code = og ; ’ 
512 at | 1139 si aes, ; 
ERIC eo: . 33 . 
: Pres nsroe we” s . 


‘ a 


; ‘ = +s ae - 
: ™, a i ine . , mk . ry 
> _ . : . ue ; og : . . : ra : ; ; Pe ; ————— 
gst re: barn alge eto nin ct . - a ; : a4 7. - < 
, . 
513 “write Code - Time - oa - s 
- 514 at 13144 ; 4 - oe 
Sis wpite = Totab checks « © ee ~~, ae Te ‘ | 
516 Changes = ' 2 oe = : = 
S17 - Repeats = wr ig : : a a ; : 
o% ? ~ - 
518. at 1814 a 
519 write Total time =° - Sg eed e: ee 
52a TimesCheck = A : : " vO = 
521 mode ~ rewrite, ; an; ‘ pre | Be a ‘ 
22 enable . . ; ; - ‘ * y : N 
523 ext o1kR ene a rs © 0 ~ = 
524 pause -? 
S25 scale , raekey$mask$o7? , 
526 «ale naens eH 
< 527 “niet i o, ; 
"828 TLL ' 
524 nha ; i 
53m ont ye 24a ie ' 
S31 04, vec lock : “ 
532 vSeelook 7 : 
“$33 time 1 . 
$34 ext -. ofsene sd 
535 entry  rim?be ° : 
536 pause 
1.637 cale bebe es 2 ; ae 
538 caleo ‘Witent3+iae id : ’ 
539 goto ri13>3 i ads x" ‘ j ‘ 
S48 at wi . , . . . 
S41 write da,n3> {z,Vif-v7> © > : ; ee ae 
"542 entry  orilmfbf 5 
543° goto theysstopSorskeys next) , rime, Ko, eu 
$44 goto § keyetimeuwp,rim?d,«' | j. f 
S45 goto they$masktoi S90) =f, rlm7be,x> $F locks out keyboard | a an - 3 / 
546 alee | nisheytmask$o77,ni2eni2,nizentZ1 a oe a : 
547 cale n3ekeydmaskFo? 7 : : ss : ? : ‘ . 
548 at 948 2% a 
1549 9 Showa rex bmask$o7 7 : “ _, : 
Sta at a44 ‘ sal 
SSio omrite fo, key, 4> : , 
o52 calo « nilent+bL 7 . “ . : : 
553 calle yaeclock ; 
554 at 1329 , i 
S55 write 4z,nl> 
556 dz ,n6> 
557 es ees , 
558 at 1829 
"559 write  {z,v8-v7} Snagit a , 
56a , az. (v8-"7len 
S61. calo —° ¥5eclock 
562 ext o1ss+en2w 
~ 563 goto  rimfbe 
SAF way . 
4 ee 
ae se tee ff = 
“unre ooo rimze 


vec lock 


eal 


‘593 back 
$94 -at 
595 write 
596 

S97. 

598 Ow 
a 
$99 
ae 4 
" 688 
681 at 


575 write 

576 : : 

577, at 

578 write 

$79 ~entry 

568 pause ~ 

581 goto 

582 jump 

583 uh 

584 unit 

565. time 

566 goto 

587 ‘ealc 

588 

‘S89 ext 

598 goto 
“SOL unit , 


592. erase 


—6h2 write 
643" 


reurite 
1329 . 


2214 © 
CHECK COMPLETED 


Einiee i. 


$$ loop absorbs spurious: keys 


key=next$or$key=back, x, rim7ce- 


keyenext, rim7a,rimBa 


» 


rim7d 


“4 


cloék-v5>1,x,rlm7be 


ren +1 
> v5Seelock 


o1gg+n2g 
rilm7be 


rlm&a 


_rimga . 
Od 
GE Checker perhor is Riids 


“This dencretesbion is intended to eive  authees 
Topportunity to explore the use of the cke and 
ckd series subroutines.. 


Press <o 


Fress d for dial check subroutine demo. 


2218 


NOTE: Authors in the 


644 arrow § 1918. 
- 4685 “lone 4 ’ 
646 answer ¢ 
687 jump riméb ° 
688 answer od | ie 
699 jump rimgse \ 
\ 
- bloék fi, 


> 


for copmection check subroutine demo. 


4, it “Student mode can press -MICRO- 
to pass OK through a check. Students cannot do this. 


e 


part=1, block=i 


wt 


q : Nn oY os a 
» ‘ ra . . #008 ed 
, rim8b 7 t: mh _ 4s : ep F . ae 
bi erase — 7 tee = ; nae, a oo : “ , 7 
t+ back riméa Oe mS : = : 
615 next riméb .. =: Be . in. : 
616 at 318 eee : “ o ‘ ae = , ; _ a 
617 write ~ Connection Check Subroutine Demonstration - | Oe , er 
7 : : re : \ “ 
618 Current frithor Codes nd 
619 at -- ‘91g. 
628 write Author Code n33= 44,33, 38) ; 
621 ' Bast Match = (a, n86,3m> 2 
622 Hardware Code . ‘ 
623 a "faze . 
624 rlmse,n75e1, 7a a 
625 ty 1618 -* s 
- 626 urite Fress DATA to change ‘Puthor Code - a ON 
627 data rlméd 
628 at ° 1916 
629 write Type the number ef the cke subroutine you wish to try. 
‘s ‘ 2 
; 4 
638 1 cke performs’ a connection check) 
63% 2) ckew {performs a CC and writes errors) 
632 3) skel (counts errers of new pack vs cko) , 
633 . 4) cketlw /  (same-as ckel and writes errors) 
634 Cy cke2 lcounts errors of kest match vs ecko) 
635 &) cko2w | . (same as cke2 and- writes results) 
636 arrow 2318 
637 long i P . 
638 specs nookne : 
639 ‘match . nSt,1,2,3,4,5,6 a 
644 Foin eee ckew, ckel 1ckelu, cke2, cke? 
64t at 2118 : 
64 write dn, -n47} evaes < Foun cn Setup 
643 bach, rime . 
644 see . ‘ 
. J 
645 tumd  - orilmBe ny 
646 male. nr6se 
647 mave nig,n75,n76, ‘128 on. : 
648 calee Cin?7ban? ~ (n?6= "")) »nT6e" gs", N75En76, n7ee" 4" 
449 showa nih 7 
65H HH : 
651 unit ’ rine 3 a . 
652 at " isi ° TA 
653° write Resired Code ee ° . : a 
654 eT ron tine es _ = (4 
655 copy nia. 3m ara : 
656 0 dors as — ee 4 ;: 
657 sktorea n3a,3n " . : a / eo 
658 ok, Be ae te” 
659 juin rimsk- 7 
ee Aa : : 
> e oN . ° - < fo 
eee OS re , a6. 7% 2 
PERIG te” Pg gt = OS ke, 
me, — , 8 -* «a 4 . 


° 


a 


665 eeR- . = _< . *s 


< aol es ae a ; 

661 unit | rimge , tp: 
662: erase ; a - - af 
663 - inhibit eras¢ : SN 

664. base : 
665 back - rimga 7 
666 next rimse - 

- 667 at . S18. ates, 8 
_ 668 write _ Dial Check Subroutine Demonstration 7 

669 pe Current Author Codes - —— 

“67a at 918 . 

4 671 ‘write  . Author Code n33= ~ 
672,.at 928 . 
673 write {a,n33, 5a> : 
674 . 7 r 
675 | : . 
» 676 at 1318 ’ - w- 

677. write Best Match = ¢a,n395 59> %, _ = 
678. < % iS . F ‘ 

“679 — ; Hardware Code = da, NGM, 22> a . ro 
688 at. 1718 s 
681. write Press DATA @ change Ruther Code. 

(682 data rimsf 

‘ 6383 at. 1918 . 
i 6 


84 write Type the Tenet of the ckd subroutine you_ wish to try. 


) j = 5 : 


85 i) ckd (performs a dial: check) 


686 2) ckdw (performs a DC-and writes, errors) 
a7 3) ckd! (counts errors of new pack Vs ckd) 
ag ", 4) ckdiw . ~. (same as ckdi.and writes errors) va 
Bo 5) ckd2 (counts errors of best match vs ckd) 
98 6) ckd2w “(same as ckd2 and writes results) ~ 
91 arrow 2818 . . 
92° long “4 *. a 
93 match 1151515243, 45 546 


694 join n51,%,ckd, ckdw, eats ckdiw, ckd2, ckd2w 
695." at "3118 . 
696 - write - 4z, -n47> eerore Found in Setup 
697 back rimge 
698 | ek : , 
699 unit rilmsf _ ° 
798 at Wig wT! i 
741 write Desired Code «1 
782 arrow 1126 9 ” . oN 
783 copy’ 33,58 _ — . 
784 long 5B ‘ : ea 
Jas storea 133,58 
“786 -ok. oS _ ; 
. 707 end . 2 re 
\ —. : 
sy a ala ac a aR wee ewe ew ewww ee ee ew ew em ewe eee ee ee ere ores 
4 , 
y . oo ‘ _ . 
me) : 


mk 


ve 


= : po : 
- 
. a 7 : : 
‘ block 1j, rim9a —  , Te ~ 
799 unit _rimga Tg, F ; : oo 
JM back rimBa : : 
/ 71 next — rim9b os 
712 alee (stations 251), nisie2se, 512 : - es 
713 slide  noslide i 7 
714 at 187 . be 2 3 
715 write SLIDE NO. CGE SLIDE . . : ~* 
sa] . = . ¥ x . 
716 6 Test Slide oo - 4 
2 ae ath CGERL Entrance e# . - m4 
718 . 2 The EE244 Laboratory ya ew i 
714 aa: CGE-PLATO Swstem Description _ . - - 
728 45 Orjentati ion of the CGE Station 
F2t | . 5 « Scope & Function Generatorn/ Ee ma . 
722 f° oe Aud. Osc., VTVMy & aie Supply : - 
ay A . . 3 ‘Layout of Sensed Dials “& Terminals : Pe i a 
724 2 . So List of. Sensed Dials & Terminals ; : > a 
728 9 + 18 ° Dial Setting Codes =A a 4 a: 
72 . 1a e Resistor Color Code Ba * , : 
73 ie 2h = 21. E'E Symbols & Units , ** . = 
7ee oe . ' Recommended Unit Prefixes _- en = 4 
ry 7 : ‘ : . ; 4 
724 “23 . ‘Defined Physical Values . gfe ie vg 2 
rae _  B4%= 26 Physital Constants _ _ : 
73t- " BP - 32 SCOPE - Use of Dials and Terminals 4 , a ee 
722 44. - 35 SCOPE - Manufacturer's Speci fications - : : 
733 36 + 44 PLUG-IN-- Use of Dials and Terminals [oo en 
734 oe 45 - SAC PLUG-IK = Manufacturer's Speci fications i a a 
735 * 81-53 FUN:GEN. - Lise of Dials and Termimals . i _ 
736 7 b4 - 56 FLIN.GEN.. - Marufacturer's, Speci ficatjons . ae ae - 
737 cS? - 68 AUD .OSC. - Use of Dials and Terminals ‘¥ a ae ne 
38 ° Ble 62 _ AUD. OSC. - Manufacturer's Speci fimations ‘ : - a 
739 ¢ Pres ss -NEXT- to see remainder of. Slide List: rf os rh) 
oe; » : i . : n 
weer do---------- See eee te ee Ree mene ne ee ----- “+= parte1, blocksk ----- nan Paks, 
” : ¢ ‘e ’ . ss : a 3 . os . ri 
ah . 2 . a 
» block tk, rlmgb Ze | e , 2,4 ie ee 
- € , ” ¢ 
' t, ? ‘ : : x ~ m um 
7410 unit rimgb : : ’ . a : 
742 .batk | rimga -. :. _ a : oY 
F430 next ring “ . a* 
744 caleo Lie wig 1914256, 512 
745 slide ezlide ° _ / 
746 at 187 , sey s ve 
747 write SLIDE NO. , CGE SLIDE *.- s SO 4 
/ <a ; . 
- 748 83 - 66  VTVM - Use of Dials and Terminals oe 
74d £7 - 86 . VTVM - Manufacturer's Specj fications a . 
FSH fo - 71 BC SUPP - Wee of Thales and Términals , Ss 
751 FE - 75 DC SUPF - Manufacturer's Specifications 
- * Be ——) _- 


| a , 38. , oes =" ; : a 
. , ” ; : e 2 | 


. 752 76. Graph of a Transient. 
753. 81 CGE Station Picture . 
e o ! ie 
754 , 88 -* Gunther Frank at~CGE 
955 ‘89 § 6 Doug Dowden & Frank at CGE 
~~ 756 » of ' Dave Borth at CGE | 
757. 91 + Boug Zanter & Borth at. CGE 
758 . 92 ‘Borth & Dan Derrig at CGE 
759" 4 93-97 CGE-PLATO Interface 
ri 768 Type slide no. * spress -NEXT-, or -BACK--to return. 
oa 761 arrow 3121 , 
762 “store niga : 
“" 763° okt: — ‘ 
764: erase , a . 
765 goto (n18gS255) ,rim9c,rls%a 
« 766 88% +s on ‘ , ° 
767 unit .rlsga~ it 
“768 back = rimga 
769 next rimga 7 - 
778 at 1218 by : 
77 write “*NO!.. Type -a number less than.256.. ” ’ 
S272 1 gm x 3 
773 «unit <‘rimgc" te 
“+ 774 back wilmga © a *, . "yee ‘ . 
" 7275 next ' »rlm9d wy ig - al -: me ° 
“776 at + . 3284 ~ . eo - es 
_ 777 , write This is slide ¢,n1a@>. Press -NEXT- for next slide. 
778 slide niggs , oe ‘ ~~ a2" : 
979). BH, Oe Mw . woe : 
re . . . 4 : 
4 788 unit rilmod © . et oar 
: 731 back - rimga © oo coe - 
“782” next rimga Ome as “we .° oa 
“ 9783 gale” nig@@enigg+) , 7 e : ° te 
' 784 goto ©“ (niggs255),rlm9c,x 24% ‘ : 
785 slide 512 yy - e & 
786, at -1218 ° eo ‘0 r: 
787 write You can't show a slide greater than 255. 
788 eK ve 8 : 
. ; % : as a Y a» ™ Loe . a 
: “739° unit rlmgye Se a , _ & BF Ged ot 
798 slide mn1gB+512 ° \ ss ° ‘. . . . 
791 back rimga . oe tn ies ? ae . 
792 .next rlmga. . , _ 7 ae 
“793 goto rimga ** 7 i we . : . j 
Po : 
Qo ww ne wee nee nnn neHne groteios<------ tenn ee ne enn en ------ wanno-n----7- partel, block=1] ------- “os 
- ; 7 5 ZO - 
block 11, rimiga. - ; . a 


. z 
a : wv ‘ a i ae ‘ . 2D. 
” . ‘ Tos ’ a, 


795 unit 
796 hack 
797) next 

- 798. #caleo 


799° xeale 


8o8 at 
881 write 


age 


pag 


BLM 


Bit 
&12 
813 arrow 


/ 


rimigia 
rimga 


rlmga 
neo fl) 19933 ° 


ne (2)e1tt 
SBS 


1 


hanging cc counter 
hanging de counter 


Ss 


$$ format for 
869 $$ format for 


CGE Software Record-Maintenance 


CAUTION: In order to avoid interference with automatic 


record. Keeping and avoid loss of log records, the 
following tasks will only be performed by a CGE author 
Seco tently suEhorined by the Director of CGERL. 


» If specifically authoriz zed, select: the operation 


vau wish to perform: 


faa 


\ 


Fi. Record chronological ly a renee: 
a 

Be Print and clear the uselog qanceined in the common 

in lesson coger ; 


C. Print and “elear the statlog maintained in léason 
eveindex,. >, : a 
2o18 


“i ee : é 
814 long i. ee 


815 1 Srecs 


2 816 match 
817 jump 
818 aoe 

B19 uit 

’ B28 gale 
g21 | 
az2 | 


623 fat.» 
a24 trite 
1. 825 \ 


\ 


' 826 | ; 
a B27 - arrotu 
4, 828: tad 
\ 829 storea 
Bag ook 
L 831 - ak 
| +832 (write * 
B33 cy 
a34 
#35 , 7 
83h 
“BIA 
2 
a 


bumpshift ¢ 
ruSG,a,b,o °° : ec 


/nisa,x, arms, rlmigo, rlmtad . ‘ a) 


& rH 
. ‘ 


rimish 
n2iéens (4) j 
ne f a ne (4) +3 : , = . J 
re tn? Ade inst : 7 /,) 
307 4 eg ee 
At the beginning of each day of operation, type 
the present date or, to record a note about.a student 


eifficulty, tupe the student's names . . 
ee p 
ne ing t+.) . | a. Soe ; 
- ie ; : 
ISHQ : ; a 
Type the a esieted ner . a 
. - ee, a - 
oe "~ CC and BC checked and new day started. 
oe ’ = = a . ro 
pdm - Blade clown, .. : res 
: 
oe : fo ; 
adn ~ CGE hardware down. .. 
i : : i 
unkabs ~ unexcused absence, . 
ww = 7 ¢ 4 
xabs - axcused absence, . ee in 
x a . * t 
- . / : > 
: . ee a 
< iar ‘ 
- on \. a 4 a 
: LU : 
Fy a 


in the cgedata record, 


ow 


7 ot 
M 
Ld 
aw 
Py 
r 
ep oat 
J 


e - ~ ay - \ “Ny 
; a ‘ : . van 
38. : or ‘any | other “6. character remark. , et 
pe arrow Z29L1 °, - ° ; : . : 
848. lore 8 a : ; ‘ 7 os 5% 
841. storea ne (n2142) a , ae ° 
842 ‘ok -  f | ‘ 
. 843 | jumpout Pate oe | . 
844 x0K |: a re 2 : y 
845." unit “  plmige | = a Z 
846 next |. rimfa |‘ — - - 
847 back '  rlm@a - . Te . 
‘ . gap at. 886 | vV/ _ : = A ‘ 
849 write The uselog in cge should be printed when 598 r . 
7 858. . 7. lines have been. entered iP aeneene Do'this as. ‘follows: 
é \ ry ( 
' 851 -1. Copy the comnon, ' ules: Ost ege ate! cgen! as aon 2 n oes : 
852 block tb, rename it userlog, convert it toas ce, a es a. 
g53. ‘and mark itt wit wil Dot be: readin. : i oe, ee a 
ase : Insert: alist! label, user log .(date)'" as thé on, ‘ 
655 | wat line in user log and "xlist ‘ort as the last 
856 1” “ line in user log: in qgerl. + . 
sof i o Cc ; ° 
B57 Re ést‘a » print of “ogerl. . Wee 
Z . F ad) ~ ope : . . 
658 . |, 4, coe eae Sonvert the ‘common uselog toa source, aa ieee _ , 
. B59 " delete all entries, then. reconvert uselog to a co 24 
BER ‘Somat can ot inue to record users of legson cge. _ . ee 
Pa % es Sack . a fee ee ee _ 
* B64 ”, 5. After: the print of the timenicg: in eger! has been -_. a _ 3 
* 962 ' received, delete. the block userlog from eger i. n° 8S : ; a 
j re cae Sige Se uaeieade- woipenns Cncumeayeeesseeetanat ------ o--- part=1, block=m. -- 
: eo ) _ as : . . o, ae 4 
® a. j Be . , > , ; . a : , ~ , 7 ‘ 
. ~ block im, rimend: - ye 8 eS : 
. _ ye . , Sy ‘ 
7») . , 864-unit > rimigd > 4 . > a A ae iy. ties Sg 
865" help1. rimige « ae ey ate 
866 labl rimigi a . . 
867 next rimfa (  « ~ : - 
868 back ' rimda tg _ . 
869 at <* 556 . 
678 writé ‘The statlog in eine should be: peitted when 2292 
ns B7L , » lines have been ‘entered therein. ‘Do this as fellow: 
pe af 
872 . "1, Warning- this’ step must be done only once 7 te ~ 
B23 | ,| Convert the’ common, statlog, to printable form from 
- 874 ee here by pressing -HELPI-, once. °. ‘ 
oO “875 * e 2. Copy the common statlog into ceanty convert it to : fe 
= _ 876 . a source, rename the block studstat, move it to 
877 _ block ip, _and mark it not to be readin. . 
an: 77: 3. Zero tle original sopy of the common by pressing _ “ 
a? , : " * , - 


9 | | : ; on . 
RIC n F . = © 


b e sos " ie eae 


€ 


" -~, : 7 i . 
879... -LABI- while in here in the student mode. 
a . 5, Enter elist label, student statistics (date) as . 
881. the first line in studstat, and “slist off" as 
662s the last line in studstat. . : 
ees 6. Request a print of lesson ¢ger!.. 
; a 
984 5 < ?. After t rint of studstat in cgerl has been - 
B85 ‘raceived, del the block studatat from cgerl. 
\.886 Sag | i. 2 e = 7 


B87?" unit, .rimise | : 
868 calq nielt - ao > changes 6 to 1! 


’ . ' 1 . oO . 
889 ¢ntry rimigel. f 
898 cale' niSsene (ni-1) | - - 

691 calcee anishs’ inet’. ni¢ 143, nlenl 
892. -jump | m158='inst' rimigel \ ae 
893 atoa  ne(ni+i) ,ne(ni+l 
894 itoa ne (n1+2)', ne (n1+2) . 
895 itoa ne (nt43) , ne (nl-+3)h--.. -. 

"896 ‘itoa ne (nl+4) ,ne(ni+4)’ | 
897 toa ne (m1 +6) ,ne (nl +6) 
B98 jump, -rimisg 


899 xx ' - os i 
é " - 
988 unit . rimigf.. an x o2 | oR 
981 cale nieni+s 4, : SE next student 
982 jump. , mnls322,rlmisvel,x ‘ 
983° at : 4ig ¢ \ 


334 write Common is now printable. @® . 

G85 pause »» ° . . : 

926 jumpout plato or : — 
BT ee ke ie r) a oe 


o 
* 


9g8 unit rimigg 


909% cale _ v3ieve (ni) ' $$ ched from n1+5 ‘so counters prt. 

910 cate“ ndieint sm | ; Bee abe a 

911 cale nS52e1998B« frac (v58) es : 

912 jump nS139,rimisgl,x as: ' 

913 jump n51S99,rimigg2,x . ~- wy . 

914 jump n515999,rlmigg3,x “see re a ae cd 
iia : ao hy 

915 entry rimi sgl , nos ee 


916 cale nS Je! 
917 goto rimigh 


§ ‘ Le, , 
918 entry rimigge2 - ; . 
919 cale n53e2 ‘9.2 _  * » # 
928 goto: rimigh . me _ 4 : 
921 entry -rimige3 _ *% 
922 cale nS 343 ; a ’ 
923 goto rimigh Ce 


924 wan 7 ‘ 


ERIC) ©... : 


: 


925 unit 
926 cale 
j 927 toa 
920 itoa 
* 929 move 
938 move 
931 cale 
932 jump 

933 «ve 


934 unit 
935 cale 
936 zero 
937 cale 
$38 jump 
939 «ee 
& 
948) unit 
941 pregs 
942, end) 
“943 #eR 
‘ 944 use 
| 945 Use’ 
\ 946 use 
\ 947 use 
,948 use 
cke 
ckeow 
ckel 


\ 


ckc2 
ckc2w 
ckd 
ckdw 
ckdt 
ckdiw 
ckd2 
ckdéw 
di 
dig - 
dit 
di2 
di3 
di4 
dis 
di6 
HO 8 di7. 
“3 ~  di3 
dig 
d2_ 
d2g 
d2t 
1 d22 - 
d4 
+ dS 
& dé 
' dB 


chy, 


ckeiw. 


rimtsh ‘ 
nS4e',' 

nS1,n51 

nS2,n52 : 
n54,1,n51,nS3e1,i! ° 
n52,1,n51,nS3¢2, 
ne (nie5) enSt 
rimigft 


4 


rimigi 
nol4) o18 
noS,318 
NCI2208 
rimga 


rimend 
next 
lesson ‘, 


eex8a,cki 7’ 


rim4o ‘ 299 . \ 


rim4c ‘348 

rim4c 344 z 

rim4c 349 * 

rim4c 352 

rim4e - . 357 ° 
rim4c 362 

rim4c 365 

rim4e 378 

rim4c 375 

rim4o 384 

rilm4c 38g . 

rim4c 384 

rlm4c , °398 > 
rim4b 319 

rim4b- , 313 

rim4b 326 = 


ae . ’ . , 7 Baa eee ° : Phtaad * 
: = oa 
i * ¢ 
“49 \mde 334 296 . *% 
rimend --lmend, . 948 . 3 ee — 
rimga | s’ ines Sq. Se es oe So, SP 04 49%, 222 435 «230 
er 2 oo ak V Wey. At + S82 898 ET 
kis : 7S hy 7996 © 797 867 646. 168. BE7Y 
. a a ~ : - +948 : a) ta 
‘rlafb = rimia St, ae 3h, , 8 ; : va 

oranita rlmda _ $4 ° 49% . te . 

* rimida rimida 9 795 - u49. % Teg * : : 
rime. “rimiga 819 817 

“ rlmific rimiga ao 845 , alle a , = or 
rimigd ~ rimend . 664.4. 17 ¢ a 7 
_rimige + rimend 887 "te 865 oe . 
rimigel | rlmend . 989 892 982 
“rh of rimend, ° ) | ~ 932 ; “3 © 
imide rimend : 998 ~ “898 , si os 
. rimigg!  rimende 915 ee : = ~. . 
rimiag2orImend. 918 913.00 . 
imide. cae . 921 6 914 : 
rimigh — rlmend 925 917 929 923 . Pa ae 
wimigi . rimend> | - 934 B66 . 7 
ringa 2. rimida «Be - 49 85 
- “rime rim2b “OL. 86 
“oy otimic rIm2b Pe 115 133° 137%, 148 : 157 
‘- orim3a . rim3a | . 1697 ~: 42 222 
rimab rim3ja , 187 : abae ., ‘99 283 . 
Khm3c "  - rimga ms 197 ~ 189 ue ; ' \ 
rim3d rim3a 2S 189 193 , cyst 
‘i rimie rim3a ‘2268 * “4 228 .’ sk ae \ \ \ 
rina f orim3sa : _ 225, - : 217,-0=«. 219 =a i wl 
rim4a- elm3a 7 286, 49 . 239 or a 
. rlm4s .- | lm4b fae 24S! ~ | eae Vy gy \ Hae Vs 
. rlnde rlin4e ‘ 325 iy. “ (2531. yo a i 4 ‘ 
rimdd " rim . 268. - Ler 7 ae? ey 
rimde rim4b . . 2F2- 4 22: : e fis , , 
rimdf  —~ rlm46" © tere we 4 262. 268 : ; 

“) rlnide rim4o «> $283 % 3 gee? _ 
rimSa rimSa 395 49 436 . ) 
rimsk rlmSa so 4h ee, aii! | 453 457 | ’ 
rimsc + rimSa - 412 ; ee 2: rr 
rime rlmSa. 2 7" Ao0 ay *., 426 ne oc. - 

orimSe oo rimSa , 448 ; 443 45 a 

% rimsf rimSa . 451 : oy 416 ; ! , . 
. riméia ‘rimSa 459°, Pal 49 4 65° 478 487/ 

rim6b 7 rliSa ws 475 479° oe , 

rims — “rimSa / 484 : : 473 “4488 . . on, 
. *rimza rimSa oo. "s 498. 8 .49 562 

rime rim7b . * 7 SHI .* 499 ; 

rim7be oo rim7b | 5G5 S545 563 586s 

rim?of = rlm7b “542 x _ 539 ; ‘ 

“"lm7c | rlm7b~ 565 - 7s 5430 : ; 
rimrce [ orim7b | BIO, 3 -  S8t im ~ 4 
rlmted rim7b ° 584 | 344 : | ( 
rim§a «ss rlm7b SS 49° 614 665 
rim@b rim®b ; 611 D4 ae GRR Fo 68S 643 659 
rimgc rimib 5 BAS, - 624 é ae of 
rims rima&b - . 631° _ 627 


ERIC 2 | * 7. ge > 


. rimBe = rimg8b - 661 “sl 689 666. 7 
; * srlméf riméb 696s, : ae vt 
Sal rimga | +}mda 724 ee a 742 768 (181, 769° 792 774 
ee Le Lino ¢ a 741 tae 741° -\ Bs : i - 
. rimse¢ rimob .. 1736 ry 743 765 764.” . 
:7 rlindd or lagb. : 788 ae : 775, — 
oe telmde - rim%b ‘ : 739 . * oO : . 
ca rista *  rbnvéb . “L385 114 . 
risth y " rim2b ae 1420 - : 114 2 : ‘ 
ris2ze° rim 151 ‘ 119 “1557 ° | . V4 
“sa. ris2d + rim2b ° : $59 . 126 129 | . | 
+ risze  - rlmeb i440, , 428 138 152 : 
7 rlsda rim9b 767 976s / nS | 
back rim3a_ 282. a =n 
‘ back.  ¥imSa 581 : : Oe 
bitont wwlm2b ~ 146 \ 
ce rimgb + G35 111 132 139 156 we 
co rim3a ey 186 194. 282 «= * , 
check rimzZb “gg! 4 117 44a? 146 155 | 
clock rimak ; 1a6 lig >. 497 - 138 a a 
clock rimga | $62 4 192 _ 199 266 | BT / 
clock rim4io 256° 265 | 274 275 : os ! ; 
‘ clock *. rimda 47 405° 415 422 * 453 534 454 237 531 
553 Se1 8G (586 588 ts 
code rlm4 249 264 308 385 311 349 314 942 32t 
° a 435 396 . 342° 345 358 363 353 deb 358 
an : 371 "y: 376 382 385 391 
data. °rim3a 222 , ~. = 
datas rimzb 98 - 7 116% 119 127 131 
Ma he - , rime , 247 259 269 27 - 
de rimsa 397 499 419%) 456 
dial ©! + rim4b 246 255 259 - 267 267 276 268 2%% 269°: 
: 7 288 246 297 ; 
dial rimSa 398° 449 413 ' 
frac: * rlmsa “914 : ; * 
rf rimsa Gig . é 
» kav rime 114 114°." 114 : 
hey rimjas 7” 189 189 189 , 2822: = 222 
key rlm4b , - 262°, 262° 262 = 263, +) 264 ~ 
key. rimSa 4i6 417° . 428 525.7 543 S49 543 F¥6 544° 
ee ‘ 547 549 S51 Sai - 561 Baz 
» keyt ime rime 97 166 118 437 138 : 
keytime’ - rim4b > 251 256 265 "274 - 275 A 
ss n ; rim3a 198 2 233 ee 
n- " orimsa 417° 441 441 449 , 
. namterm . rim2b 99 123 127 165° : ; 
ne '  rimda 82a G21 821 G2z 829° 93) 841 995 890 
nez . rimgb - 252 252 , 
no322 * rimsa 937 © 8 . . oe ; 
nes rlmSa 936 a -f 
. next rim2b 114 . 
™ + next .rim3a 189 - 222 : 
next —_ rim 262 . ; 
next -rimSa . 428 543. 581i S82 941 . i 
node « rimzb ; 0s Ga Ot lee a : 
noslide rilmsa 713 + 745 : ‘ 34 
ni _ rime 94 ; a . 


fe 
. a . . o - ; : 
: _ : ; el 
_ tee 2 < ee 5 : 
7 etal rimga 24720 * ge _ 198 
’ ‘ont rim4b 240 ; a’ 
0 nl: Pima 398 1.484 417 
es ° 406 “eeiSs7  ° 582 
es . ‘e698 07" 891 . 891 
_ vo, ; 931.7" a! : 
N nia ‘rimSa 762 785 _777- 
nist rimSa 485 429 455 
nit - “rimSa ee $28 ae, i 
nl2 rlinsa 529 546 546 
ni2g rimSa‘ | 443 445 449 
n13 rimSa + 538 & Boe 538 
ni 465 rim3a ° 2 22? q 
nisg rlm2b 48. 49 | 
nis rimSa . 816 ° 817 i 98 
ee rime | 95! 2 <j 
ne | i elmga 217 219 227 
; no rim4e ve 249) ‘ , ss 
me, Mow rma. © 426) 17) 434 et 
née eo rime - 2 4 (497 - 589 523 
net rimba BU * 822 829 
n22 rim4e . - . 252 , a 
n3 rlh2b 96 121 
wd rl'y3a 7 216. + 216 ,- 226 
n3_ ¥lm4b 8 oR id 
n3 rimSa- 439 ‘| age, 441 
oo gee” ». rimsa 647 679 
M4 ng3. rimSa 6cn- 
» ni6é ‘ rimSa 621 
n3a\ yImSa 67% 
n4 rima » 215 
c n4 - rimSa : 423. 
n4? *rlmSa . 642 
‘ ns rlmab ... 96 
ns rlm2b ee a . B27 
nSt rlh3a \ ie. 
7 nit rimSa NG6 39 
a 2 red 938 
nse. rimSa > “9h 
no3 (7 rimSa 516 
,ns4 rimSa 7 926 >, 
4 nb rim2b 99 
no rimSa°° s+’ 526 55% 572 
n? rim2k ~ 186e 121 “124 
n?5 er linda $24 647 
n76 rimSa 646 647 5 648 
ne eink 181 12.2 ~ 124 
nq rimga . 233 234, a 
scneen riméo ai 187° - “124 
: b ; 146 146 147 
‘screen rim4b — - 256 254 . 264 
oe, start rimZb * 95 ABS. "4119 
E 154 155°. : 
station rimSa 7le2 744 .. 
° stop, rim2b mii4 - - 
stop rimja 2 0' - 16% Ss ee 
~ a .stoap -4 rim4b 262 os 
¢ ‘ as : . 
—- 46. 
— 
>. : 


418; 
552) 
891, 


778 
455 


$46 


4 . 
. £ Par, . < #- - 
~~ « 7 ; 
1910. 2t7 2% 219. 
eae ol - ‘ ce 
418° gag’ 446° 492 " 467 
SSS 57 S60. o8P STF 
691 992 981 -797 Om. 
703 * 783 196784 
712 744 - gs 
546 557 573 
548 ; 
an 
892 . aly 
2°34 233° 
4a 446 «526449 
562 1 589 
\ 
2280202 232i, 
S44 5 46 547 


587 © 


48 


« 


o#5 648 649 + 648 


124 128 124 128 “125 


: 267 295, . 
124 193 126° (F3 152 
7 \ 
= \ 


Ld WwW 
; : 


stop 


; 
_ terme 


terme 
. timeup 
timeup 
timetip 
taimeup 
user 
vo 
vis 
wilt 


a blhere 


- department = 


, telephone number = 


8 


- 6 a : . s 
/ —_ , — 
. * & “af 
rimSa 543. 
_ rim2k " $6 C185 
Be ee 0 ee oo 
rimja, APE 166 
rimeb oe 114 (a F 
rimta | tea 
rimtkh = - 262 
rlmoa 416 544 . 
rime: ‘ af ‘ 
rilmSa ~ oma 
risa 3 537 541 
rinsa \ , 4a7 . 419 
rimSa 4H6 43s 
rimba '  42a~ 432 
ih rma \* 97 ¢ 
“rlmtbe 1 3251 - 
rimsa . \ 532 S61 
Jrimia “182 192 
rimda ‘ \ong G18 
wimia 2 \ise 213 
rims cA7\ 213 \ 
rims ‘S51 S41. 
rimsa 553 | SES. 
rlmck , i3K 
; 442 444 


rimsa 
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lesson information 


ry 


CGE-PLATO Tests & Special Software Routines. 


\ 


“~ 


‘ . : ; . <* - 
t : i 
a OG oa, mk * 
¥ , = 4 7 ‘ : : iy * t ’ 
° : in, lesson cgeindex at 2:34-am on thursday, september 5, 1974 
Ya ; F ¥ * : ip . 
ala a aaa ae pooner ecbeescceccon- a>’ partal, block=a 
bleck ta, cgeindexid “oe = "#2 i ; 
ff stop 7 _ 4 ., — Ne 
‘ Bato For Neal, CGERL, Room 248, EEB. > fs 
" 4 ne line description of this lesson -- : 
“4 “ : a . ry 
ay . - 3 . 
5 \. The Router Lesson for Courses ee244 and eecge. 
\ . Bs \ i: visions of this Lesson: Block Unit 
. . « 
ra ue Fouter unit - : Lo cgestart cgestart 
\ 8 Irtle« of cgelexperiments . egeind cgeind 
) End-axp questionaire 7 Qinestd quest 1 
“14 sTable of plato-characters charplato 
Lt) _ ' Table of ege characters -  charcge 
i “il? 4 Chars for cge character set | egechar, 
"OG _ ention for student statistics _ statlog 
aa 7 : 
14 final edit’ 29 aug 74 a “3? 
1s e. 
~ 1 i ~ * ‘6 
17 ; 
1a rian, charset, oveindex, cgechar 
19 , 
2K : 7 : 
Ah fat, 1019+ Loading the CGE Character Set ; 
2a ( * te 
a Eloop, n3ea, 127° $$ this sequence will insert 
: 24 me * $$ blanks in all r/w charset 
; 22 > Hoh, G,5,4,9,9,8 $$ spaces before loading the 
2A Bloop $B cge character set 
27. start ° ’ ' 
28 charset crzeindex, czecnkar 
"29 erase 3 ~~ . : > \ 
38 clataon’ : ‘ ; ; 
Btooest aA . 
bd . . - - oo \ 
wea eee enn ean noe aw nano nn nnn nnn ene nnn een nn etn nent eet -----  part=1, bloc eb 
7 : . m ba i 
: block tb, cgestart " _ a 4 - = 
ee. ; 2 
age reer: ‘ - 
33 unit. egestart 5 : - : no 
34 common czeifndex, stat log, 322 a 3 : \ 
35 name ne = “ 
360 jump ° onte'inst', instruct, ; ogre . . 
= 37) Jump users student 'sandtstat ion#251,x,cgeind : : ‘ 


* 


i * i i al ‘ Wee ee 
‘ eo \ ‘ : : 
*. ‘ : ‘ — 
é ~ 
jump users ‘Student! Sandstat ionm236, x egeind . : ~. 
at stata * 4 ‘ ‘ 
writ At this time you may only have acdess to CGE- PLATO. 
no [ at the CGE Research Laboratory, Room 248 EEB. : 
plus a. | ; ca \ 
jumpout plato : *. ; 
WK, 
\ es : : : 
one instruct \ ; 
at | 1218 : . . : 
urkte One moment please - , ; 
juumpout cgerl,inst ‘ 
wee \ : ‘ a | . = as 
-  \e ‘ \, 
wnit cpveind3 a 
next egeind3 wg . = 
at - S19 ' " ? 
write You are not at the CGE station in Room 248 EEB. o . 
‘: \ ries * ‘ 

Therefore, I will send you back to our title pages. ! 
pause 3. ai . be 
jumpout cze | 

_at “pleig ; 
write Please be patient. ‘ : 
ex . 
unit cgeind4 a : 
jump h2wt'2e244',contl,x | : 
join n3enc (ne (4) - -8) Sand$rstart lene (ne (4) - -7), old, new; + a 
i $$ 8,7? instead-of 6,8 mw 
cale |. ms (n21) ¢n3 \ oa 
metn2ieijerstartl . | 
entry ‘cont : : : . 
Luin resume : 
: ae . i = 
unit 
at ° 
write” 4 “You will be : es 
bake to Sample hen: you. press next. Press ~ 
‘Shi ft- -Stop if you want to leave.’ i 
pause : : : . 
inhibit fumeahie. ~— peated de - . 
at, ~—— 3224 \ _ e 2 — 
urite One Moment Please! ‘ ¢ a8 
jumpout sample. 7) , e -\, ae ?¢ ie 
ON F \ m a 
: \ * ‘ 
amit skiper “ > —_ \ a 
cat 51M 7 : 7 \ = 
write row gesing to lesson CGE 4 : 
inhibit jumpchk . \ 
jumpout ove : eos | ; 
re meres Setanta Prete pate eeme aie ie ee yeast foenes Os Bsa tans parts1, block=c +------ ae 


Pa id : f XS - ee - 
ee, = - oh 
eres . ; ~ % ‘ . 
block ic, cgeind. , - ‘ * 
. : . . iY % i 
86 \unit  . seeind. . ; 
gute and lesson, caeind: a ‘ i. 
ute error, ceeind $F spéci fy where to go on exec. error. ‘ ; 
Ferm index a 7 - : 
t 2a7 a : ‘ : : 
i write OMPUTER- GUIDED EXPERIMENTS REFERENCES Pa 7 = 
Kk Py a a ’ 
92 a#.° An Intre. i's the ece Station Chap. 1,2,3 7 : ae . 
93 . 4. The Oscilloscope : Chap. @ + | ae “3 
94 Z. ‘The Audio Oscillator Chap. 13 7 
35 t. The Function Generator Chap. 14 “) 
Ges .. # The GC Supply Chap. 8, : 
a7 Vos. The Vacuum Tube Voltmeter Chap. 4,12 a 
96 6. Measurements of Transients Chap. 14 . a 
Q9 7. gteasurements of Tinpedance » Chap. 3 : , 
1A - \ 8. Two-Flort Netwarks : . ; . 
/ . > leer 
1f1 : The above experiments should be omp leted in ; . oS 
Le ; equence. , Frioer to attembting, an exkeriment, you fe 
1A3:. ahould Ay read the abhva references’ in: * rd 4 
¥ \ rag & uf: * 
fe eae ‘ 
184 Gui © Electronic on oaeens and Laboratory - 
175 Phactis ‘be S. Wolf, Prentice-Hall, 1973. 4 > 
ASA —bhile in any experiment: : ‘ 
\ 7 . = . . Y 
187 a enkure to this-page, -TERM- index. mo a Lo 
“wae Ta record your comments, -TERM- comment . , 
1A9 To read tech. data and s Specs, -TERM- slides, tS oe ? RS 
11g elect an eee by .typine its number, -or ° 
iil ; reerter where you shift- “Stepps out by pressing r. 
‘1120 arrow: 3818 : . : 4 


ria long : 
lid match onl, a, 152,35 4,5,6,7.859r 


« 


115 course n2 ' ws eos 
116 jump station=236$and$n2='ee244' ,cgeind?,x | a 
117 0 jump station=251%orén2='eecge',x,cgeind3 ch ss 
“118 0 jump mil, x,ceeindl . ; 
119 judge ne > 3 ‘ 
12H. at 3118 ‘ 
121 write Type the number H,1,2 ... ate. 
1220 xeK ' 
1232 unit ‘egeindl 
124 course ne: %, ; . 
125 name © n3 
126 calc nien3EmaskBo7 727777777777777 7 F888 
127 jump TIL MyM Hy Xp My MyM My My x, cgeind4 _ 
126 jump . n2st'ee244' aeons x - 2 8 3 
“129 salos ni,ne(3jie'x’, eax, eexB1', ‘eex82', 'eext3', 'eext4', 'eexl5', 'eext6', 'bext7'; 'eexts' 
138 join ng=ricine (4) -8) $andtne (3) =ne (ne (4) -7) ,old, new 
: : : “4 » | ° 
: | | 59 a, 


Qo. : ; 
ERIC _ _ a 


re | > 


", AB, cale ° ne(n21)en3 


"ago =, ne (n21+1) ene (3) ° ee & 4 ; . mo 
de v a * 
~ 9,133 entr —Sont: > 5 , : / 
134 a Sif ; ; 7 — 2 
135 ‘ite Now going to experiment selected. os 
1 inhibit jumpchk - i : 
137 jumpout ‘ni;x; eenBd; eexd 1 peex8?; e003 3eexT4; eexBS 3; eexh6; ee cicere 
138 wee OL & 
139 unit | old ~ . 
49 scale n2tenc (4) -8 $$ 8 instead of 6 i 
A¥1. exit i ' a, Tt ; / ; 
142 wee * , : : ; “ 
143 unit ; new > : ‘ F 
144 calc n2téene £4) 
145 ne (4) ¢nc (4) +8. $$ 8 instead of 6 
146. exit 1 ’ ‘ 
wenn n nn nnn tone fawn n nn en tee ieee tt ee -----2-------- part=1,- block=d scientadscae 
: f ‘ : - : ae : j , . . 
block /‘Id, quest if: ; - a / 


t 


148 kee End of Experiment OesHiomwine SOI + ’ 


149) unit | sueeti 
iS ak «i aif 7 
151 write You have completed this experiment. ; pe 
: . 

t5e Please complete the iéiiswine questionaire, J ; : ’ 
15/3 “in order to bring your commerits to date. m4 

: x 4 ‘. . 7 a 

4- Please type the number of the multiple- 

5 choice statement below which best -reflects 

6 your present opinion. an 

7 A. ~ I believe my last CGE experiment is ‘worthwhile. 

\ : 

158 i. Strongly Agree 
159 d am Agree — > 
168 3. Undecided 
161 ae 4. Disagree F - 
162 : Gat. Strongly Disagree = * an 5 
163 arrow’: 25198 ae a ‘ ae 
164 long 1 r ’ = 
165 ok ‘ oe 
Lob wt ' : : 
iad unit “quest 2 . & : ae 
168 Nat 12198 - Pe : a3 . 


“189 
175 
171 


write 


B. I would have learned more about the 
topic of this experiment in a conventional 
laboratory course. 


) vo. : : . 
s & : . | 


; ‘ / baer & / - F q f y 
| | jf cM, ) . a 
f i ‘ I _ : 2 
i. 7 E 
. . : : , 4 f a 
172 1. Strongly Disagree ‘ you 
“173 «2. Disagree < os 
174 3. Undec iced , ae are vy 
175 4, Agree « ° Ph 
176 S., Strongly Reree a 
177) arrow 2518 . ; SF 
17a long 1 : 
174. ok _* : re 
138 wee . | ‘ : : ; : = 
\ ; 
18t unit quest? : x oe ’ 34 
182 vat 818 mo . & 
183 write CC. How would you advise a friend ‘ihe ye . 
134 was considering taking a Computer-Guided en t 
18 Experimental section of the Introductary ~~ AF 8 
Loe EE Laboratory course, EE244. . , 
2 c . t 
13? 1. ° Fight tooth and narl to get inte, CGE. \: . 
128 2. Take the CGE section if reasonably possible. ° 
135 ce Take: the CGE - section only if convenient. . 
1 ou ; 4..° Avoid the CGE section if cofvenrent, \ Ges 
121" ar cS. Avoud EGE like a, Plogue: eh ‘\ \ 8 ; : ae 
192 -arrow  .2518 - 3 : 
Lay Lome: 1 A \/ ‘ \ 
Pd ook : i : a “ 
LOE Wie > 2 \ * ’ 
19h unit quest 4 é 6 3 
197 0 atk v2ite ; ‘ 
i7% wate * D, Have you previously corered a topic of Your, ey 
iat last CGE experiment in any other ‘laboratory course ? | * ‘ 
2A aro 164M ... ¢ : ; : ‘ : 
1 o2ei long \ : : gee - 
ane ok bie a ‘ 
weene- parte rote co chee pen fe ences tee ncn - Moar inne n eee v------ part=1, block=e --- 
. ae : a oS a 
-“ . ka ( « , . . . - 


\ 284 unit’, 
‘205 back . 
286 at “ 

“287 write 

\ome 
ang : 
Sid 
P11 - 
212° cale } 


213. entry 
214 arto 
21S \ykey 


ZL , cs F a> eo a . Co 
a ‘block te, dommentt ‘ ; . ee ° 


/' - ; fe . . 
QO ig 
‘ - ; . 2 
. . i ‘ ’ a ; 1 > 
comment 1 ; \ Dis ss as ; 
cgeind ‘ ; , 
sia | as a * 
You are invited to type any finial comments you ee rm 
care tovofferl * , > oa 
4 i ( a - a ¢ | af 
i j ' hd | 7 
Press -NEXT- to enter another line of comment. ; me 
Press -BACK- when finished. =%.4 ° i = ’ 
nieli1g — . 
. : ae we . P } 
comment. : ey am? oe : : 
nieni+1g9g a 4 YoY Ye G 


back » | : 7 , oO 


eee - x 7 an ~ “ 
te z 
ok : g ‘ we ‘ / . ‘ , . f t 
endarrow — ° ° oe s : “ / ; 
goto key=next,comment2,x / . @ . f : 
press: back: * ' og, a a. oe 4 ° | 
4 é a) 
eee oe a aae eee ive ag eareedeseees ors oineN eee a cece part=1, Bsn Haare niin 
block 1f, charplato . 
. , . 
xan The following. PLATO characte ’ ‘ 
. Z a . 
xid- Normal lower case {le}: 
; : ¢ 
xlet abedefghijklmnopa 
&le2 Br23456789s%e¢-4 23 
. tid * Normal upper case (uc): fo 
: , e / 
let abedefghij kloan ow | 
uct ABCDEFGHIIKLE re 
lee Pi PR4S5 6769 eee 4 wep oD | 
U2 <> ({I8$%_ '* €) FE aa ae ae , : 
: - Th . * % . | 
id MICRO then key above the character: ° : dare a 
alel ‘abedefeghijkdlmnopgqrstuvwxyz . . [. 
xchar m B NS . d fh on po 98 i) ef 
ule? #12348 6789+ e-e e PLL ° F 
«char {> @ > 7 & ~¢ \ ' 
*lel abedefghijkimnopqrstuvwxyz . y : 
vuct | ABCODOEF GH JKELMNOPGRSTUVWXY2Z a a 
tchar t\ 4 | * ts 
JeYe2 "+ 81234567892 +e -¢ eS LY : 
wuce- > TL] BH LHL) E Ao "1 2 
«char = 2 {} - = 4 oe .. 
: ; . . : 7 “ 7 . . 
tid €S iio. the char “(ACCESS = shift O: ; 
tel cdefeh fk “y Ze 
“ghar iS 
#le2 234 be 
© ¥char 23 4 
«et abcde : 
xucl ABCDE ° 
*ohar +BCw+eE 
#lez 123 4 
KU? ‘> [] ®? 
achar 22 {}.# 


“. 


Pye one e ; Pe : a ‘| : joe fe vee N 3 oes + 


’ . 2 ad _ + . a 
252 xee |, End ‘of PLATO Character listings. ? ee 
ee es ° » 
wen nnn een enn ne -- Re eee es Site Oe eee ne blockeg fem cleenme 
a : tae & os 
ws * : . . Neue : : 
block 1g, charcge = Ke yo = 8 . ° 
254 ke Th. following charectebe: are ‘in the CGE Charac er Set: ‘ ; 
255°. «id FONT then key above the char {FONT = shift MIGROY: ae ee ae tae 
2 fl ‘ ty 
Xo 286. tox ; Pasition numbers of ege characters (read down Yer, = 
ne Ge m ' ‘ \ ha 
‘ : 
os7.. « 12°39 456789112 143 £t1iti 2 
a e58« @124a4567898 4 vad 
255 ¢let- abedefe¢eh s 5 3 klmnoparstou aaron rae 
“* 2AM char f as “a te on "1 e~ a + rani i - ; ° a= . : 
261 or Pieitics numbers, of oge characters {read dovm) : % 8 ‘ 
+ : * V 
. \ ° Ae 
"262 # “3 o0'38333934353 4558 5.6 4 ee , : 
263 «& F49H123456473 8 $20.44 29 at 
“5 agg “eto? 912345678 92H ME HEY OY ? ‘ ; 
265 «char ne - = ' . eo 
" %. ° . . a . ¢ 
266 ..** Position numbers of cge characters fread down): ‘ ; 
267 ee 6 BRK KTTTI PAT TIT . 
» 269 2% “Ss 6 7.9898 12345 6 7 ag - 4 
zene «lel abedefghijkimno ‘ 
278 “uel ABCDEFGHIIKLMNO 
271 char 1 4 €0- ‘J of LI 
E ks " ve ° ‘ . 
272 .¥* Position numbers of .cge-characters a 
. * a . is i we 
20h 1 Lok. A i - 
274 * 99 3 9999 9D DH H @ 1- ‘ . 
275 4 £7 123456798 9M81 #22 rs 
\ P 
276 ~xle2e Bi123 4 6 $9 = + - + o 
247 *euc2 * > (] 8%  ' * C) Ez a a 7 
278 «ghar oan i ve ty 4 
: 4 io ‘ ae <o “ 
FONT then. shift O then key above the character: 7° + \e . es 
i. . . ‘ \ _ 
- Position numbers of cge characters (read down) : . * ; ; 
.344444.445555555 +3 ie 
g v2. 3. 5679 @145 6753. ¢ ; ‘ 
ai absgdefghijkimno ; - . oP ge : 
xchar moo , : _ oe ‘ 
- er i a ‘ x - 
Q om \ ede. 8 
rT 7 fond = > ‘ . ; 
ERIC *. — o4 ' i, 4 
4 c n \ \ 


7 8 7 « np 

™ ’ | ¢e 7 = 

‘ 6 : 1 i ° 

285 s# Position numbers ‘of’ cge characters (réad down) : | 5 . 7 = & ‘ oy 
286. x PtPitt*:tprryvargr13 ; r 
287 x BRESOA1.11 11971222 . 4 ; . . 
288 3567 9H134589H12 © ; 3 
s * *| i “ . 


291 _ xchar e 5 v a 
. a - ® Mog a z* sane? ; . " as) ’ e 
292 ve End of CGE Character listings. ° - a a 
_. cweind’’ _ cgeind a6 37 980 BF; : bs 
cgeind! .cgeind 4 123 ' $18 . * ‘ 
7 egeind2, ” @gestart © ° | 69 Pig. Ai , alls : ; 
Ree oo  cgestart - + “— SB + . St 117 7 -— 
ney ocgestart 68° : “i 3) 427 _ 4 : 
wegestart, _ogestart a Spf 0 - . : 
pees “gomment 1 8 284 OF J -e 
eomment2, comment | Se SHOTS. ee - 218 ” Bo + , 
coht, egernd. wD 8BB or Se Uy tee’ a : 
* cent t : .ogestart . - a She. ee 61: ¥ 
7 instruct . “egestart. ae Oe , 36 oe ; . 
new ac —<. =. -d4g °° : : 62° : 139 Se ote 
old  egein 139° oe 62 136 , 
questi - questi > - y 149." a7 ae ee 72% . « 
quest2 questl | A167 0. agin es xd 
quest3 . quest 1 . 184°). co: 
Quest4  squest! "ope 19H aa ; _* 
Skiper cgestart. , ° Be * ao E Be a . 
. hack ; ee ig 219 - - . ee - : . 
dey - :* 3 218 _* 6 Gg - 
me > « N62 eee ber 0 * 4.68 62 4) 13h 65° 36 129 
‘ * {3e °° 134° 13g 131 132 (475 132 prs 146 
. 145 07 | 2? : : 
next ’ i tae . # s 
* ont = ls. + 118 ae 129 217 214 214 
one. a eee ae bt 115 116 -- 117 )28 124 
“pet. in aoe 68 oe £31 tae 145 144 
n3 eo oom 29 24% f° ée 64 AZS #3 126 soe 126 
rstartl ow ae » Ge 65\ . _ ” ' 
‘ station. oe - 37 3B 7 3k E16 117, . . 
ee — is e “7 1. lessen information N\ 
c ‘ , y . of ; : : . es oe , 
, lesson (pene: - ogeindex _ ” : 
sterkipe date . BIK29/73 - te = % ‘ : : 
\ ; last ddited o on » 89/83/74 at 11. ane 26 an : ; a a = 
ten | on by neal of course eecge 6 
. at: at site 7, station 27.7% | ct ore. 2 
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4 o s 
? “ e be m . : 
author name = J.P. Neal 
tps ‘2 2 . an ‘ a . 
department = EE. : i : % 
. telephone number = 333-4351 a. 


: . discipline = EE : é 
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¢ fe o 
lesson eex#M at 5:11 am on friday, september 6, 1974 
: # ey : j ) 
ee ee weston nrete te cette cece eS Jat - ee +e -=---- partel, blocksa ---~------ 
, i 
4 ba . s ms . 
| block ta, eexaBid | eee gt Pt * 
we = Bee ‘ 
. 2 stop en he ok ae =" . 
Tae For Neal, CGERL, Room 248, EER? ° ow 
o . o - - 7 m ° 
4 Orne line description of this” lesson -- «+ + i. : Se 
. 5° @n Intredustien to the CGE Stationn - 
. a : . ; @ sa ° a) ; ws * ° 
Be Civisiens of this Lesson: “Block Unit . 
; : oo 
: ? : . Id fer this file . eexhFigd. oa ‘ - 
en Foeperiment eel; 6 
fo. © Puede iption of cge station .witimda  xfifimia * 
. eae 2 yk eee La bon : egies «dlimia : oe 
th = ce Sar. arid terms enl-cra ; ; p 
a Not a on is , * . ‘ . “ . 
_? ahaa “Fimeal echt 29 aug 74 oneal. a ~~ a) er : 
' ‘ 
to #*Nst + inf i ‘ 
tet # Pe SPX cronghols . 
Stati ac an, charset raeindes ,ceechar ue. 
a i r, veo te ‘ 
oar ayy t ‘ . 7 ‘ ss 
a tee De ah erin ut NN Ys 
fs arate . fat, fHiab Loadimae the CGE Character Set °° a 
vie bar Lat een rp dere Pas ea ie ; ‘ 2 . 
nf eager : . \ ra : 
ea T 4. 
: ‘ ATS ie -x On ‘ ’ Bs : 
bo ope ! 7 - : : sa f 
é : - * s Te : *- # 
- tee ne ee eee ie W a--4------------ moe ccc n re part=1, block=b -------- “- 
ts = : : ae << : : ‘ 
. 
; ee 2 i . 
ke Le sAimsa : 
Ne ' 
26 unit - . - 
27 EPTASe + a _ . - 7 z 
28 name n? : P ee ; ws ; oa "a 
DM are set orn Pat . : es 7 oe 
7 IA hep wit ff afta : | ~S | 
31 CALE es IN NSA, H Jt - 8 a a4 
Py pein. far A FEO CAAA , os , . 
rieowr “, 4 eS e ° 
7 fey . . eunk & mo | 
tae Hello da,n2>  ° . «' : 7 a7 - 


” > bs 
7 . 


5 © 


we * fe fC ee ye 
oar 5 — 


ahi _ > "Tris PLATO terminal is externally interfaced with the : = . a y 


_ adjoining electronic experimentation equipment. 
At this CGE-PLATO station, PLATO can automatically 
determine the external interconnections between terminals . 
ef the experimentation equipment or check the settings : 
~ef the dials on that Equipment. + 


"This: lesson will acqugyht you uitithe uses of PLATO and . 
the names of the panel céntrols and terminals of the , ; . 
instruments and circuit boards of the CGE station, H 


Subsequent experiments will guide you to’ learn worthwhile 
mathods for operating the electronic instruments and making: . os 
electromic measurements. : / 

7 - . . . -/ 

Experienced: instructors have programmed connection 
ches}. 5 and dial checks where necessary to sense your 
progress through the experiments and to provide vou 

“arth additional wezaistance, “if vou seem to encounter 
rumdue difficulty or request help or information. 


' ; ; 
- If you are unacquainted with PLATO, press -HELP-, 
» otherut se, press -NEXT-, , 
aK ki . 
Ae tamit NST AMTANS, 1 
back > Teraa OO ; 
neat x MA? 
more omg : 
oo ee ; : 
mmeite If “you 2) ae a sample of the 
variety of lessens now programmed on PLATO, ar. 
oTERM > sample. Otherwise, press -NEXT-. 
ony ; 
unit ——-~«Alamema2 ae . , 
arek, waa 1 Si. a ar a ee aoe A ge 7 ae 
yrds, “eT ETS - F 
: ae ’ aw 
ur ite Metu that you are acquainted with the Plato operation, you . 


are ready to proceed with the Computer Guided Experiments. 


Tf vou are somewhat familiar urth elec nic instruments 
or are exceptionally alert) you will find that you can 
rapidly accomplish the sequential learning tasks presented 
Eo you in the suksecuent experiments. | 


Do not be dismayed if you encounter difficulties. If you 
have no difficulties and breeze through the tasks presented * ’ 
EM you, you may be learning very little. , * 
© * , k 
: . ed 
AS Alice in Wonderland said, ov - 
"Oh, a knot Do let's untie itl" 


3 


eect ne ceo ne tne e---- ewe nea te Sid Sie Siestasiestaiatetatadatatenateten wot nn een -------- parte=1, block=¢ trees _o eee 


sake 


block tc, xSfimab a 


- B81 unit. xB Bmab'* a) 2 . 

*82 “back xiimwa~ . . : ‘ 

-83. next  . x@smib1 

84 name “ n2 

as’ at 995 . ; 

‘86 write Hello again {a,n2> 
87 ae _ After this brief introduction you should be able to 
ae communicate with me and set thé instruments in the 
a9 = "safe initial mode". This imitial mode is specified 
om . and rechecked wheneyér you start a new experiment. 
$1 toto , 
92 unit xaamgb ° 
93. back w ABs . 
94 next xa BmGe 

aS oat 987 j ° 5 
96 write In front of you are five rack-mounted electronic 
GPs instruments. ‘ 


° 


Each instrument has a number of terminals between 
which you can make interepnnections, and a number of 


Ny knobs, switches, and dials by which you can adjust 
1M} the instruments. * 
Wi2 . I will list the names we use to refer to each of 


. 


143 the instruments, terminals, and dials, and I. suggest 


Lif ’ ust locake each of them on the instrument_panels. 
LHS oem ? 

M6 unit <A amsc 

197 back, xaAmibt : 

IGA  neret AAAS | : 
a 1H , 7 . 
Lif write rik the top left pf the equipment rack.is the 

bi Fina lak DUAL-TRACE SCOPE Type 1128. Note that red 
110 labels pertain to red knobs, and black labels. 

113 ° pertain to black dials. 7 

114) ‘Important dials of the SCOPE are: 

115 BEAM FIncerd (a black dial) SCALE 

115 INTENSITY (a red knob) ' FOCUS | , 
117 fi & B SEPARATIGN Power » , 
Lis Y GISPLAY % -DISPLAY 

114 Y POSITION * POSITION 

LPH ee , : : 
1210 init ATMA ‘ . 
17% back ~Mamais 

Let revet “eH of : - 

124 at SA . 
125 write To the right of the SCOPE, in the same frame, 
2 * ~ . 

x gv 
o. | - 3 a9 


is the Amalab TYPE 76@ PLUG-IN. _ * ar : -— 
Important dials of the PLUG-IN ties? te 3 
A VOLTS TIME . B VOLTS 
re Nile Gel keke) = ss? 
 g pRrAMP TRIGGER SOURCE © SWEEP MODE B PREAMP , 
an TRIGGER SLOPE | : 
Important terminals of the PLUG-IN are: = 
fl INPUT- = | TRIGGER INPUT 'BINPUT* | . 


pu SE . ge - | 
block 1d, ximftd -f an 


a 
unit AF AeStel ; 
hack AFSL 6 an) : / : . : 
rere ert tedy . oe / wo Spat 
a ge | / | 
on phe - Directly below the SCOPE and/ the PLUG-IN is the 
FLMIOT TON GENERATOR: / 5 
Ge the FUN. GEN. 4 ' 
. Cite Terminals -* 
f 
TRIOS a SQUARE ~ 
Mok | COLLIER poo. TEeTAIGLE 
= SL GE, J SINE 
STRUT (black knob) RMP . & 
. bore MLE neest Enah) OUTPUT fred terminal) 
meek Vek a 7 TRIG OUT 
Wow ae e 
eck ; 
A umit | am : 2 re ° 
back “» ire ho} . 
need ne TG a “ < te ; ‘ ‘ 
at, re © , de ; ; ¥ 
write Directly to the right of the PLUG- IN 4s oN , ; ei 
the ‘AITO OSCILLATOR... J ae . ‘ 
The dials of-the AUT. OSC. are: ~ PR ge me o 


Aint, Frequency, and AMPLITUDE. + The frequency dial 
re ble Lapse one in thr cemker, . 


a » 7” : . om 


The tgrminals of the AUD. Osc. ares _ = — 
: , : . 
168 GROUND (black), and the left and right red OUTPUT , ae . 
161 terminals. : o Hy ae 


162 «ex 


* < , . N\ . . 
163 unit’ ~Bimse / - a a . ; . 


164 back ~fAmid 1 


165 next ~ A eimuTe | . a ae Ps 
166 at. |. OH7 oa ; ; a oT 
167 write . Next to the AUD. OSC. is the VACWUM TUBE VOLTMETER.. - 
168 7 The RANGE dial is the only dial of the VTVM. ‘ ae ne 
169 INPUT terminals of the VTVM are red and black. ~ |, Sr 
17a OUTPUT terminals -of the VTVM are red and black. * 
. aT = = : ; . , s ; ; ra 
171 In each case here, the black ferminals are. GROUND. ‘ 7 Y ie 
L72 ok Ye ; er “oe , , : 
’ { . * . / 
S73-ant xBGmset , 
174 back”  x@imie ; 
175 ‘next, xifrnte ie oe Be at 7 ; 
2176 at BAF ; a“ ; a eo as 
177. write - The CONSTANT VOLTAGE /CONSTANT CURRENTor et. ee ‘ ss 
175 tM SURPLY is located below the AUD: OSC.’ and the VIVM. “ . 
. ee . 
4174 4 Fhecdrstevof the BC StiP. are: a. a 
¢ ™ « ’ mL v 
1 a o * Z . ; 7 : . . 
rae . METER, VOLTAGE, and CURRENT. "2 Be we . 
; - , > ¥ aod ae ; 
ist The termitials of the DC SUP. are: 
. * are / ay . ‘ . 
Ba & - fblack! : : wr . 
130 7 + red, {bla Slavens GROUND . ee 
183 aa “Incidentally, the ground terminals of:all ef the = _ , ' 
AB \ instruments are interconnected at the power receptacles, se 
1a5 . $0 GROUND is essentially only one common terminal. i ee een? F 
— ie ae ee Bate ee ee sess sSee4 . ==—S=]== _parts =1, block=e PSS eS Sos 
| . 4 \ 
C block fe, , «Asma . ee , 
we ‘ . _ : . Pf . 
187 unit | x aEnoTe. , 
1880 back, “aed . 7 ae . 
189 0 next vA Fim h . wee ; 
.. 98 lab + ‘wie me 
191 at: 387 ' 
192 write ‘The CGE-PLATO System has the capability of Fo 
ERIC 0 a ae 
Pre rosa] ” — u - 


> = Oe ry \ tue 
"i a a 5 * 
“ = ee ge 2 
; . : 9 : . wv ceo : 
' . : . oe ; & é : _ 
7 aubomatical ly checking, the interconnections between - bee = 
. 38 terminals and automaticaily checking Lhe settings 
of 4% dials on the exper mentation equipment. ees 
. . : 
~ . ic a be . 
4 Jf you want to see a record of a present check, . , 
prensa -LAB-. - ss zi * ° 
A Fe ? - » . : . . é as 
190°. — Otherw: se, press -NEMT-. i 
BOK , - | 6 2 * nse , 
unit vA - ‘ al - . 
youn inmodaet . . al . - - 
entry icheck | 7 . 
}oin * snmedeck  - : ‘ ° 
ump ney 1 check, xfAmia 
wore ane . . 
3 a 
unit ON LA - : . 7 8 . 
back “Cth ; , ‘ 
nent + Brey ; . , : 
rhame re ‘ . 
at ree : : 
rite - Hallo again da,n2>° 0. : : 
: E , : : : : ® 
as Ph any time -during an experiment, you can reach a es 
slide -lisplav showing descriptions of the purposes of ‘ 
rhe umrertant dials and terminals, the manufacturer 'a 
spec fieations for the instruments, and other generally 
woefy orfermation bo the -TERM- slides. - ; ‘ 
a . : ’ i - : : ‘ ~ . 7 
mn can do the experiments listed later in-any order. F 
e - 8 
, ° Cornequently, if vou attempt te perform the 
experimen mtbeor-agguence, and encounter too es 
4 Mest ai Ptieutty, vow may be automatically 8 , . ; a f 
; cue dun ahem your selected axpea iment. ana : - , “Rod 
cou oe a prior-lisked experimenk, in order for ., 
went te Learn hem to proapar lu use an inshrument. ‘ ‘ 
. ” ° ‘ 
errata cn es pe nn tn nn ene nen nnn een ee en nnn enn ---e _part=1, block=f ------------- 
R a a s . : 
block if, Mend se : 
. ‘ 2 
22h unit: 2 «A mnit a an ; 4 ° 
» 22F next a Pend» ° ; : bo Bie 
P28 heck, atinta sas . , : . 
22a ok : i ee a ee ‘ 
248 umrite You are nou ready to explore physical reality . a ao 
Pat wane nis Comeuker-Guided Evperimertiation  . a ; . 
eae ae tabaean, < * _ ae wag a _ - ‘ 
ee a 4 St ; 
et3 Leave all dials and connections in the safe ’ an es 2 ~ # i 
Pad | rentral mode, hen press “MES py fo se to the , — . , 


= se 7 : iy = 
\ A f 2 a 
235° - Index of Experiments. o> , : . 
236 KK \ : 
237) unit WAssla c 
238 cale n25¢' eexBD' . F 
239 nt 6em .*. a 
248 n3G¢49o 3 : : 
241 join, jmpmes : ; : me 
242 jumpout help : , , : 
243 end yo ° 
244 om 7 ‘“. . ; 7 ~ 
. 1245. unit x #fisfib- : 
246 base ° , 
247 back Malmo oe Pid 
248 next . «Aste : , : , 
249° join ¥ Lr ee ‘ 
250 4 eK . = : er. : > gi ‘ 
251 ynit vARSNS « , : ’ 
, 252 back “AAs ith ‘ : 
253 next whims 4 eae : “2 
264s join r imate a : 
PES owen ’ xe . i . > 
x 
266. umt valslend ‘ . - . 
2&7 ceurse 1? , a. 
4 288 calee | nts 'aee4a', - re. j 
wf ana 2 "ne NEL PF © (ne (n2141) Smask$o?7 77777777 7BHATIBIGBS) +04693900000, - 
ett ne (nz 14/4) ene (n2141) i aa 
+ AHL course ni é aes a eye os 
’ "s gRe join ni='e6244' ,encunit, x ~ 
© * 2469 poin 7 impmés 
St * pumpodt ccerndex - 
nt ae - x: * 
oo : \ go ‘ 
26h ouMtit endunit 
PA? course ne. . Sst 
2A? "Yim Nast ee244', leave,~x : . to 
ZAG ealc neMmzi+7)enct(nztte?)} +ahelp "4 
276 is vo in2t+6) eve (n21+6) +atime/6gage 
271 eantry leave : 
eva akagives thia lesson use of tatk routines on cgerl 
273 use ager], rim4b ‘ . oe 
274 me rim4c , 4 
275 we rim2k > 
mr en ee ee nn nn en nn ee ne nn en eee nnn a~- part=1, block=@ --~------- 
2 block 12, ckl a 
277) unit +oC . " 
27h common ogeindex, stat log, 327 


279 define cke 7 
28g  ocso4g 


281 aluthorc=nd3 

28? cedata=n3# . ° 

283 bestcod=n36 $$ author code for best match : 
2B4 hesterr=n3g $$ number of errors in best match 
285 "segment, acodesauthorc, 6. . 

286 saament, ccodescedata, 6 


MN NNN 
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ENC 


287 errors=n47 

268 printen49 “$$ -1=print off — S=print on 

RY shartsnl ; ‘ 

ast * search=n2 ~ : oe 

91 : rermosn3 ; = 

ya kevtimevd , : 

93 Jn tacens ; 

‘> Toanbkené . 

95 acnd {=n4 . 

296 acpdzens : 
24? 
298 ‘ snd er? 

oan vhatesnd 

asa unit chev : . 

2W1  erane i. : 4 a 7 

S82 oale printed 

SAS sents ai , 

384 unit che 

HS sade printe-1 i 

36 ont. 21 : 

2 ° " ” * ' 

BA? anid cket-. 

Ta bes pe inte-1 : oe ° 
SE eet " Fa a 
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o vp Be t 

31M umit wake ty = 
B1loerane x 
aie abe printed om : 
DLR tds an : , ; 
314 “umit aes a %s Pars ; 
BAS bee eK Data Collection Routine. SBOROR OK tek Yea fe: 
Shh cal negenctenct+1 

417 trae . 

318 mec reurite , . 
BLde xf omens . i : 

325 meee urpbe | . 7 

ae wok ee ee Se eee eee ee ee ee ee ee 7 m 

Za tale atartéetermee 1 

Be 3 . het ims look 

ae400C—C onirbed : ». \ 
325 time ! “ aa : , 
Beh  anable / 

PR reek optherme fo , 7 

BR entry mola ‘ 

BSG pause , ‘ 
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sess 
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Cae) 
moss 


whe mm 
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hoo 
x 
tote ok 


wnt 
7 
mode * 
at 
write 


Sunirt 


cale 
pack 
goto 


unt 
ent 
disable 
cale 
mode 
deo 
mode 
pote 


mit 
cale, 


avceid 


“dataceccode (start) 


s 


— 


“3423 a HS 


th 
movers . : a: » ¢ 


’ a 
(keyet imeup) - (key=microSandguser='author') ,ccib, x, cclout 
‘(key$mask$o 198) =8,ccla,x ss throw out keyboard key 
keytimeclock | ; 
datacekey$mask$o37 . 
countécount+1 ; 
termes, termc+1, bereetennc 
when hardware not turned on 
(datactstart) - (count>31) ,ccle, x,ccLe 
ecode (terme) ¢start eo 
termcedatac . . a 
ec+tarme ; 


cela . 


? 


$$stops array error 


cole * 
ccode (terme) ¢9 
termesstart, ectd,x 
ccode (térme) estart 
ecid 


startestart+! 


( (datacs"+") Sandé (Starts3B) - (start>3B) ,ccid, x,cc2 
termeestart : 


- co+terme 


OO 1 Be v 


coth , ‘ 
' 
clock- -keytim>t. 54x, cla: . c 
sae ana . 

c+terme |, , , 7 


oie MeN “ 


cole ? ae ‘ 


a ee , : 
Erfor if more than 38 ecdaa cd ale 
reurite . . ee O™ 


Arn. Error Has Occurred! 


nh polenet- 1 
Fhore, PREEEEEERE ES EEEAS HEF EEE ESE SEES, 


‘ _ , s ~*~ 
besterre199 $Sinit errors 

erase . a: 
comess | , 
write 
cos. 

cod . 2 — 


errorses 


‘startetermees — ee , 


ey 


a, 


“ 
gag do == a4 ’ ° . 
381 goto . n23<8,x,skipe 
382 gote mctd22)<8,skipc,x . : : 
383° xoto n21<S$orén21>318, Bienes - : di ~ 
38¢e <«cale mee (nls dene (n2i+4) +1 “ 
385 ealoe 047s, ne (n214+5) ene(n21+5) +t, ne (n21+5) ene (ne 145) 
Bb. BETO. NES ‘ ; ‘ 
» : : 
387 skipe a 
3.48 be esterr+errors- 15%, 209 . . 
389 avRrint | a oe A 
39M cho mene s 
B91 sit TE ue” : . 
ome te is, ee ee em ewe ee we ew emer ee ce i a a ak ae Ma ie 
‘ p § . 
Block th ck2 
393 unit cko2w . 
394 erane” “ 
385 cale printe@ |. . 7 
398 . bloc’  bestcod, authore, 3 oa 
BAP seevies ed 
398 unit. ockez” 7 
a3 cele 0 prante-t a ‘ o 
Apt Teer besteood, authorc, 3 . ; 
10 Les ‘yrs . 
Amo uri cn u 
Afi ain mer Lrrieeper Link Htchuramy calc to enter 
44 4 startestartet  SSnext téhminal runtbe , gee 
que eran slark>3a,4,x Ps ®hpra ch out when done - 
ati te: ecooiteocode (starti | : . _Pbee7g co code ; ~ 
4uyF end Teacede fatart res author code : 
4ifas ' ctodt =Atandbacod! ="s ") Bor fiacodt="4+") . 
449 branch state, 1.* ed _ 
ee -marcheatart Meek search at present terminal 
411 2 ’ ooarconesearghs I 7 #PRincremerit term. num. : 
4he:. keanch pearen yan i,™ theo away if too big b ° 


413 7 = 
4140 - ooet authers code , 


415 ; statue eboubeawon2 Band tacedt #""), 
of 4") 


416 “takessbabe-2 (ocedl = eqsd#tendtccsdinnli=4 taco: ‘ 

417 — ranch state... 2.2.«&,2 ‘ 
“416 , orrersterrors= $Bacdq| 1 to numberof errors 

419 * se? banarreshy print. t, x oo > . © 

ae 4 print sprint : SEcluarmy: ies ‘exit sloop 
4 sate hark aft -2 Clerre res 6) Fandiprint= W405, x, c06 

408 ose an TT - errors 

404 cale’ hesprne best ark ; : 

ADA cho ce? 7 ot : 

425 urphes slabe, should be connected té yee man you are in trouble «rx, 

4e  teoutdn't be conmecked toa . : , , ar oe 


ae 


oO. | 3 65 f oH ; = 
ERIC re oe 


JA FutToxt Provided by ERIC . s « 


ae. 


4 : : an oy : 
: 2 “4 * g big : 
427. cale termessearch : 
428 do cc?’ / : . 
429° gotd ech ‘gf \ ‘@ - . a 
- / 
38 unit — ces ; - a4 
i : : - . 
a mae 1 . ne . ; ; 
/ unit  ce6 ot ge ; Se 7 
cale errors¢-7 ° . a eo te : 38 he 
at 521-2@f~errors « -, - ‘ 
write xiek AND MORE Hore : : 
exit 1 °° ? , — 
unit coF nee : "oe ee 
wpitec terme,-,%,Term. 1,Term.. 2, Term. 3,Term. 4,Term. 5; ’ 
: Term. 6,Term. ‘7,Term. 8,Term. 9,Term. 19, i : : 
Term. 11,Term. 12,Ground, Term. 14,Term. 15, yo = 
i Scope: A volts,Scope: B volts, Sgope: trigger, | - 
Fun-gen: sq. wave oftput, Fun-gen: triangle, ; ‘(ae ; - 
Fun-gen: sine output, Fun- gen: ramp output, ; geet . . 
Fun-gen: attin'd output, Fun-gen: trigger out, . ; oe ° y ° 
DC supply: GJ ,DC supply (-), -: a ; 
» . Fud-ese: rightoutput, Aucd-ose: left output, = ane ° 
¥TVM: input, VT¥M: output, if : a oe 
448 unit aot : , . F x : 
at 7il-2g9n47 ° , a ~ of 
‘writée errors, WIRING ERRORS «rx Press. -NEXT=-) 55° : — a = 
xi 1 2 rs oe or ar 
’ unit . «cs - ; * is - ~ 4 ; ") 
block  authorc,bestcod, 3 ee ee vo : 
" rale besterre-errors , - rn) 
465 umit ‘coméans : “ 
456 at, | 3219 . ee 
457 write CONNECTION CHECK JIN PROGRESS 
ia ins ibs as so ed olin eee remaster earn a ees ie ig seated pgs oases cas ee 
ie 
; block 1ti,* ok3 a8 ag, cw the 
459 unit tde . 
46g define ckd , : 
Le. 461 do=0188 - ee 
ee 462 : authore=n33. 4 , 
463 " dedataen3i a . 
AbA4 bestcods= ‘$6 author code for best match 
465 _besterr=h “Ns $$ number of errors in best match 
466 , ment, acodesauthore, 6 : 
7 4h? segment, dcodesdcdata, 6 m4 a? ee . ; 
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oo 6 Divisions of this LeSson: Block Unit P 
LF ' Id for this file eexB tid ° ‘ 7 3 
8° - Experiment eexi1; OO, ; - ane 
Fo. . “Objectives xJimga  -%~simBa - 8 
. 18 oo ° Ling ert spot | *Jimia ~xilmia 
| Measure constant v xBim2a  xfiim2a 
é . Measure v “xfim3a = xf im3a x . 
13 © ey Use mill dials - xBim4a  xfimd4a = 
4 ; t4 - | “Cisplay 2 voltages .xiimsa ~itmSa 
7 ‘f 15 Lissajous figure xBimSa x*Bimba 
=: lA - - Final test xBim?7a  %Bim7a 
rs od ~ oe, i 7 : : 
17 ae fihal edit 21 ane 74 neal. a 
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22 start» . ; , : 2 
ae 2300 furash  endutnit . > : 
24 write tat, 1719> Loading the CGE Character Se 
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2?7- datacom oo. ) . / 
28 area eeve t : . x. * 4 . ss Jf 
290 ext ao. : : . a a 
wn nn nn ee en ne nn ee essen ne weag "tice oooooo- partel, block=b 
block 1b, .xfimfa rv \ 7 - oe 
‘ 4 . : : = 2 7 ae 
Sr ounit Q.fimsa a a 
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45. 2) Measure Constant: Vo ages. ‘J 
460 | Y Maasure Time-Varying Voltages, : 
47 4) Use the NULL dials. 
- 43 § Beep tay ie Nalcecs vs Time simultaneously. 
49 By bisalay a Lissajous Figure. 
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- x a 7 
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Sh ried Em th ; 
56 helt “Alats ;: 
a7 ae at 5 
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AL , you nead to see the spot. Otherwise, damage to 
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Bo oat. . 
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)244 fname a yan, beautiful, clear evertical,straighg>line i a ek tp oS « 
re hs btya lr ca : mn * 
> IR ite 0 Thatta right. The dot is being deflected up and down .- ; . 
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“ 85 ‘ 
ERIC | . co 
. RI ) a ° . , 
rs, c . . . . 8 P 3 


. . t P 
“e e * F . ° 
c > : “ 
| +298 . vappears as a vertical lene. a Oe 
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The NULL digls, with/ the TIME and the A and B 
VQLTS dials, can be used in measur ing values on the: 
CFT display. For this use, the NULL dials mugt be 
set at zero initially. = 


“l ; 7) 


The value of a voltage point 15 measured by’ - 
rotating the associatedjNULL dial until the voltage 
eturned to the zero voltage 

manner in which the value 


level of the display. T 


‘of the voltage is read will be discussed, when YOU» 


press “NEXT. F 
. Press -HELP- if you do “net derstand thee meaning 
ef the “phrase Zero voltage lével', oe g 
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489 cale n7Aen7gst : 
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49% porn NTH, ~~, xX, MA Imad 1, xFilm4d2, xfim4d3 - 
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S18 at C22, 344 oe: ae 
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G21 unit +AH1m4d3 : , 

Sot nde EY Ee 
B25 at 202, 244 _ a 
S24 ountpter tse | . : 

S25 needa ; write" ; ° : : 

546 ah , (222,375 . 
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64 te ee = i 
529 unit - \xBimada “°- a a 
as 539 at 2818 - ; , iv. 3 “ 
831 “write -\ When eithenthe A or B VOLTS dial te set ak* 
; 532° ie id, or 188, read the NULL on the bottom seale: 6 
SIR wer ; eo 
4 we: 
534 unit: xB im4d5 og 
535 at . 2618 - ° . - 
536 write hen the A or B VOLTS dial is set at ~ 
537. 2, 48, or 280, wead the NULL or the middle scale. 
.538 sr . 
ae : 
539 unit y8im4d6 
S44 at 281g | . . 
S41 write When the A. or B VOLTS ‘dial is set-- 
S42, 5, 53, or 580, read the NULL or the eee — 
Se 4g Fe: % - . 
544 umit | xiim4e. Te Oy ae + ha - 
545 next ' swilm4f 7% TU _ 
$464 size 6 . : : 
£47 at 141g : a a a 
548 write Now that you know hat scale read on the NULL 
cae -- dial, you Gan measure a voltage port “by taking the 
SG - reading on the NULL and moying the dediiial pat 
SS1> to the right by the nu of zeros in ‘the number 7 
2550 = -displayed-.in the FULL SSQLE window, © 9 ¢ . |e 
S44 hin ° . eid at 
ie . * “y » 
4 ie oe . “ xs 
ss4 unit ty woimafge 7% Ff Soe mn 
"SBS back >Bim4e  - o. . Oe 
556, next ~  xfim4g » : ONY a ° 
S57 at 121g # ; ee adhe ge. 8 
S5h. write Ifthe A VOLTS dial was set at 198 mV and * 
659 . the NULL reading was .5 , what would be the voltage ? 
S6n a.) S mv an . y ‘. oa 
S61 bs} cg M Pon oO 
S62 3.) Si mV -_ es 
63 ; "de SHA mV . / 
" “So4 arrow 2215 ° 2 ye od 
565 specs bkumpshi ft : - 1 . 
566 answer ca 4 = - a 
4° 567 wrong ke Le =. 2 ; ° 7 oe : sage 
» $48 at, 2418 ° wg P ~ 
“569 write '.The answer is in mV not Vie, *. 
$7? urong fa,dp % 2 ay 
S71 at | 241a . : 
€ S72 write’ There are tuo zero’s in n the JA Volts , 
° ta Yeading, and 10°+.5=5#, 
Sc oe ce - i 
’ * . A . 
S75 wumit © xfilm4g eC ine | 
576 “next DMS ° , ; 2. oe 
S77 back «= »Oim4f. 
‘- 678 help *Aim4y + 3 ae o: 
579 pack . 733, tretestses tee stash ida BOBEd +82 aa 
we a ae 
° : a ; 
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S382) pack N23 4444 Crd) fde) fabde) abaf (bed) +++4++4++444 P 
$83 join shed - ‘ : . ’ 
~ 753 “yume na? «it sede,< oe ai ° = 
535 at 1388 . x ‘ , . 
S36 write Neasute the peak-peak voltage of the sine waye ~ 7 
zs ‘587 edisplaved oni the Scope using the A VOLTS NULL DIAL. ' . 
v = a Me q ‘ - 
588 7 What is the. measured weleeee: volts - . - , 
t 889 arrow 164g i 
597 ansay: 41,10 | ~ 
: 4 7 7 ee he 
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698 base _ ~ hy és 7 . . 
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69 newt welmSal : : ™ . 
BBL Lake alsa ; + - 
ANZ: st ata ts : : 
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fa FUE: am onper teen measurements. 0. «. s. 2 oy 
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- . “s . .Y 7 %, ath 


id « * és e 


8 7 a . 7 
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717 write’ If they are, alah yen aren't!!! 
718 arrow: 1937 
“719 specs  humpshift 7 
728 answer (square) <wave> ; 
721 eet r: ‘ 
unit © x#1im7e * ge s oe - ee at 7 
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| pack: NAD, ++ +++ (fg) teeter see ererses oe - ° 
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743 be ie The X POSITION ‘and Y POSITION controls arg-t&ed 4 
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: ; 4 . : 2 ‘ — ~ we 
7450 8 CE eee no eat appears on the screen, gven at full . * ; . a 
7 46, eae INTENSITY, use the BEAM FANDER control to locate Tee 
pom: “347 P ae ; Press. “near for information - on use of - BEAM FINDER. ~ 
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7 748 17 Set the “SCALE ae control at 8.8. 7 3 
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1) Turn and hold the black BEAM FINDER ‘knob fully CUl. 
‘ 4 


2) The spot should appear on the screen. , Center it, 


using the ed ¥ and : POSITION knobs. : Ie 
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Before using the SCOPE for any investigation; 
the A and & preamplifiers must be balanced. This 
re essentially arn ‘adjustment of the lineaWity of! 
the tr de amplifiers. 2 = 
Balance “the A_PPE AMP using the procedure you 
will see when you press “NEXT-. 
~~ K 0 3 
~Hlstle 7 , és . 
Sif . F Poe 55"; : a 2 
BALANCING PROCEDURE 
. ace a ae 
s a . 


For the preamglifier you want to balance: . 


a 
. s Z a 
1) Set PRE AMP to OFF. 
FI SCALE to imy,~ and paca er the trace. 
3) Set. PRE AMP to BAL SET and use the BAL screw a 


£> center the spe rt. Use the beam finder if 
needed _( BAL Screw has both fine dnd coarse 
adjtistment. Adjust slightly past center ane 
then bakk for: finer control i a 
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it the-preampli fier is alinded 
AMF between GFF and BAL-SET. 
5, repeat the, balanging-protedure. | 
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,if you areunable to 
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See al ele leeniaiaanae grec n nen ee-- ------- recce--- partel,. bheck=m | 
. - oy . > ™, ° J 
~~ 7 _ ow ; 
: block Im, xSIsifl - . . 7 
, By - : '. ae Z = . \ 4 : 
a8 unit | xfisif’ I : ; d 
, 881 back “x@lsig , : e  & 
882 next~ x#islg . a y a: 
~~ e893 atv 121g a : 
894 write Something is wrong with your setup. ~ , . 
eS You will be given information on the dials ; ~ 
(4 gage kefore you are allowed to try again. Press = — : - 
* 8a7 "NEXT- for this information. . ae : mi 
, BART eR . ¢iu.e a Se 


vs 


F ’ 399, unit ~ xffistg 2 - 7 a ee oa , \ 


_ 819 next x@isih ‘ r : 
" B1t at’ || 5198 ; 

B12 write The number in the window .of the . ’ 
313 “A VOLTS FULL SCALE dial represents the voitagé om 

: S140 required fér a full scale deflection of 19 cm. < 

. 315 * With A.WOLTS FULL SCALE set at 29 volts, ny 
oe sensitivity voltszom. Y would be | / . ‘ 

“ 81% arrow 1943 — : 

a1 answer. <volts,volt,om> (2) | , be 3 ° \ 
819 cat L2a7 ' s — 
S28 urite — What 1s the minimum number of cm needed to Yeflect 4 
S21 tha apot. to the edge We maull scale ‘from (iB, 8) 9 2 = 
#22 arron * 1538 ‘ . ; 
833 answer rom» (5) . = \ . 

. r Ro4 at, / ae ‘ : , m 
G25 write eatting a VOLTS FULL SCALE to ‘a volts provides - 

n A196 a deflection ¢f 14 om for a 1M voit. signal. However, : 
$27, ‘since the spot is now at (8,87, “a setting of 2a ¥ , 
ar 6 will allow the spot to remain on the screen aben a 
Boa if volt signal is applied. 


828 wrong ia : , 
B31 at. - , L718 , ‘ 
832 write If the apot were centered at the bottom of 


833 the screen, fullzscale deflection would’be 1f- ; 
834 Try again remembering the spot is at (fH, 9) 
895 tke:  - * 
836 unit xBisih a 
: 637 at | 1118 ; a 

836 “write When applying a constant voltage to one of 

e B39 the channels, the Y DISPLAY must be set to that ‘3 c 
84H chanel, or to the Avs B position. | : , 


should be set in the OFF pesition for constant 
43 | signals. 7 ; < a : : : 


% 


B4y We The TRIGGER SOURCE and, the SWEEP MODE x 4, Lo 
Be 


= iad x * ‘a \ x 
845 Jane aan . ; 
a : es ~ : os : Z ‘ . ’ a 
848 unit ., xfisti is . : ; , 
8497 “back “8imte * ‘ 7 a ; , 
848 next “ Nilimte > . - == ad Po . 
B99 at » LS ie . ° , 
85H write You cannot deflect the spot with the A PRE AMP : ae 
“AE in the OFF position. ee 2 ’ s “ 
Bs Ag - : e 
e620 _ = 2 2° @ 
as4 | To what position should he A PRE AMP be set - 
gos > deflect the spot ° ; ae ee ; 
Shh ,arrow. . 
RSF 0 sheacs we 
BES answer 
659 Cur ong * 
Bag oat é 
Bal sap be ; ° 
waar cseee part=1, block=n ete iaiateketatetetes 
ae \y oat 
z . ‘ i ‘ ¢ 
Block In, xB1s?al, 2 0 ye 8 ; 
, ¢ - mt Pag 
a 7 ‘ , 4 
863 unit .  +Mis2a . — = 2 as \ ; 
BS back - «Mima : = es 
BE yeowt >Aim2a “goer Pe , ‘ ' 
fit at, tay ¢ ne , 2 a ‘ ; 
Hot ompte Connect the "+" terminal of the DC SUPPLY te the wy “ 
Fine 7 FY INPUT of the SCOPE and the "-" terminal to ground, a ; 
AAG : “The O7 SUPFLY senerator Giredit js mat ‘internal ly: ‘ ; 
BTM. + erfounded, thatAs, th is-fleatine. However, habe : : 
A? I : 1S a conmmon-sfournd terminal te: the rfeht of they a : 
are and = terming Is to owhi bh an eternal ere nds . x 7 ‘ 
B75 oo Geiser ce kez ma do, ws = . ; : 
B74 owew eo a ~ ° 
e ” e a: ae . ’ 
’ ee , : | 
B75 umit . whisralt . m4 
876 next *Aimta oo ee " 7 ; a - - 
a7? back Aim2a Mo . o 4 . “ . : 
878 at. ‘126. ys , : : : 2 : ; 
a79 pyrite » ‘Tou have Unnecessar. ly ehanie ed.some of the dials, ° ie ‘ 
Row The only dials cou may have nee. ted to change were . ‘a : 
aa the PRE AMP and the % DI SPLAY Return all other wv, : 
832 dials bo where thaw vere before, ; - 2 ‘ - 
SAS oem: . Ge st Se cA . ; 
. * \ - . . - + «a 
aA4 omit ~Aiseb . : + . 
B28 hack “dma % a oe see . id 
8386 next “ Alma > eo . ee ; 4 
ead at Jia \ : ; te My 
aes write “ You did: not set: the A PRE AMP to allow + | * 2a 
ang. a positive volfage te cause upward deflection. - _ , . 
BOM eRe oo: 1 = OO e 
ag J ; a . woe 
* e i 
ee 93 | , 
= . s * 


a . é 7 
va ro. ’ 
“e ee 
t x‘ - a ; . . on 

B91 unit xf1s2c 7: v ee ae 

-892 base . 5 co — : 

©8693 back xs im2b vA Sue ; 

- 894 next 4 x@im2b1  ” a : 

695 , lab x#isie : A 
896. at 1318 ; . : a 
897° write, You did not déflect the spot 5 om properly, an 

398 _ On the D@ SUPPLY, verif 4 you have set the CURRENT 
899 _to at least 198 mA and the VALTAGE to provide a 5 ; 
oan 7 om deflection., Press -LAB/if you want -to ‘ 

981 rebalance a PRE AMP. _ 

982 tan ’ ; a ; 1. ; 
993 unit xB1s2d : : 
994 at 121g ° _ a é 
955 write ~The B channel deflects the spot in. es 
986 _a manner similar to that of the A channel. 
. 987 : The A channel deflects vpvliesiiy and the B channel 
‘ one deflects horizontally with A vs B. / 8% 
989 ’ After you return to the task statement, 
Sig you can repeat the A channel again by pressing -BACK-. 
911 end . . 7 
‘ , J" 
block ?a, xiis2et . 
913 unit xH1S2@ ‘ ‘ 
914. hack ~ sWimga ° : ot ge fi 
915 nett ALMA [3 

816 “lat ran) ce oe ; 4h a 
‘G17 write: 4 vou seem to have trouble deflecting the spot . 

aA »  hori®antaily, You should ‘have turned the ‘A PRE AMP to ~* 

Maia. - -*° OFF or should have ‘gisconnected the connection to e 
ais, the A INPUT. Press -NEXT= te.try again. : 
a21* + Press -BAIIK-- to repeat ‘the vertical deflection task. . 

922 tan” = cae = 7 ; : 

923 unit Y xfis2f he Fg. BE 2 . 

924 back YH ime ry i =F a ra 

925 next’ x#fime . “ee . os - 
; 926 at 1218 : ae Be, a 4 

927 write * You incorrectly set the dials. 

928 pduse a . ‘ 

929 erase - : de , - . 

, 938 at 818 _ 3 3 - ” 

931 write tthe vertical, deflNetion is controlled. x 3 

4938 ky the ‘ charmel with Y DISPLAY at Avs B.. , : 
933 arrow 917.  *% © 7 ye , 

934 specs  bumpshift : 
[ * & : ; + 
® z F : ra er 
o_ Rs 99. 
-ERIC :# a ls . 
BP rrr romans : a 
a ae : 


at 


= answer a | , : : Ss. ot 
3 
3 


abs at 1218 ; } ° 
937 urtte ~ * The horizontal deflection is controlled ° 
938 by the channel with the Y DISPLAY at fisvs B. 
>| 939 arrow T3917 ; > 
948 specs tumpshi ft 
194) answer b&b ; : ONG e 


942 at 1618 | j : ee 
943 write tn to ontrol both the Ai and the B~ ; ’ e 


944 channels, they Bisel should Re set to : , , 8 
C45 aprean . t7ea | s ne ; BS , : 
946 pmecs “bumpsha fe : . a oe ss _ , 20 NC . 
G47 0 anzwer La ives, Versus, vs) (b) « : ; ; a ove : 
+948 at ay 3 ie 
"949 write — Both the A and the B PREAMPS should . - , 
255 : etset in the . position to deflect ° ” , 
951 — thea spot. . ee ae ; ~~ , 
462 arrow! 01214 7 a 
9530 specs bumpski ft, , : ‘ a = i 5 4 
9o4 ansurer rte 4 , 
ts ate 2 fe a , - 
456 pate ~oet the A and B VOLTS FULL SCALE dials to 2a Vv. . : . 
ag? ¥ ; _—.. 
2 ASR ya x A's22 oS 7 * ° t 
A590 bach. +i , — 
1 OBR net aime : , , } 
| $6) at ° * Acta \ 
O68 writer! You incorrectly set the DC SUPPLY. -Make- 
‘ 963 ; sure that a 2? om deflection is obtained” ~ . : wos 
| bb rete .- 2 4 
a x : ; y 
G65 unit ~H1s2 7 Oe -_ 
GAR kack Mime” 3 “8 a is 
We F  treate sme co < ae 4 
hes at 1148 Cw, ; . x. 
$60  ipite - fou did mot set: the A and B PRE AMPs so | _ ae "a pk ag wo 
a7 a positive voltage would cause upward deflection. . 
474 ey rs . 4 a ' pes . ra ‘ 
— ; . 
972 amit *Mts2i. : F . ° : , s 
973 back # piimre ; ‘; = a 
a? neck wml \ ne : ; : 
ars oat Lia's . , 
O7e cuneate No ‘You incorrectly connected the DC BUPPLY to : eq? . 
OTF 6. * the SORE! Ms : : ~~ 
a aati eile lela aie bee ne ene iene b een deen enn e eens e parts2, blocksb '----------- “ 
: _ = i : 
block @bh, YWis3a a! a § * 
a a ' 
: . 7 yo ? 
979 funit “Al s3a .@ \ , 
ees 5 
qa, J hack | >ffim3a ' . 
« . . . = . ‘ e 
<) : re r : : , ~ 7 .Y : ‘ 
FRC 5 


4 
“982 next 
a 2 Tab . 
984 ta- 
935 at ~~ 
986 write 
987 - 
’ 
4 1 
"982 
989 \ 
- 998 
951 OR 
992 unit 
“+ 6993 back 
984 nett 
gg5 erigin 
44h. axes 
a97 scalex 
996 scale 
9399 mark 
tee labely 
wircnl letka 
LAWS | flunet 
/ Td at 
tags urite 
1485 0 arrow 
+ {We ansy 
1GA? red 
WAS oat 
, 18H8 write eo 
1H1n ‘ 
Wit  hbar- 
ific  eraph 
£912 hhar 
Laid mien 
» LATS  veotor 
LALA Verte 
an at 
1A1e rite 


ur ite 


circle 
cirele 
circle 
draw 


at 


xB ima : - 
xH1s3b° ; : : ra ra 
x 1s3e , 


121i ®& a 
~ a the desired key for the information 
you want; 


Bhad x 


-LAB- 
-DATA- 
~NENT - 


Voltage peak te peak or Vo- 
Connections. | 
To return to the task. 


- ‘ 


x¥H1S3b , ? . 

xfim3a ‘ : 

>+Wim3a 

72,352- “ 
A.-181,389,198 | 

ca 

1a 


1,04 = a i *. Pa 


1W.2.5 


ivsint(v77) v7? og : 
SRLS _ , . : 
What is the peak to peak voltage of this yaver’ © * 
WEE A : . , 


a 
22 : : 


\ a 


sd : , : . = — 


> 


na peak to peak voltage is the voltage between 
N 


an 4. 0 Ons 4, 9.6 
om'4,8,907-7°4,-9.4 
LHS 4 


xO 1ste 
x@im3a . 
1218 BS pag 
Shown below are the three: terminals 
of the AUDIO OSCILLATOR. To apply a sine, 
wave to the A INPUT of the SCOPE, ~ “ 


the A INPUT must be-connected to’ what | , 
terminal of the AUDIO OSCILLATOR. (A,B, or C) ; 
8,168,192 » 

"8,192,192 : 
4,224,192 ‘ ' 
NH 2H, 1785194,1723157, 1723152, 1775152, 191 
skip:167,191;167,183; 134, nas) 44,191 , 
157,184 Pe eee te 


» 


ae , _ Loi 


_ ; 4 
| ; ; / 
1936 write A B C 
1837. arrow 174M 7°, ‘ 
specs . bumpshift ie Te . 
ansuier oo ., 2 ie . : 
at D418 : ae : 
write ' This is the only connection ‘you néed since . ra 
the SCOPE and the EEO OSCILLATOR are internally : 
grounded, a : 7 ; i 
1844 ureng  ta,b a oe - . # 
at C418 : ie oe 
“arite i Terminal B is connected to ground. . 5 , . : ay 
ietice’ the ground strap between A and B. 5. : 
Le on ss * : = : : 
at: Pate Fe ae 
1gSA oirite NOU! Type the letters A, B, or GC. . _ = Ff & 
weg . : 2 3 * 
SJ ooumit . »flatd ; _ — ‘4 
newt snlets . ae 
at, 121A i. 2 _* 
wrike | "7 You incorrectly Gpuceciad the AUDIO oscitnagor ? - a 
‘ to the SCOPE. Press -NEXT - for helss : ; - 
Woes v 7 : : . 
59 uyit YRis3e 7 ‘ 
BE enet “Biimta’, « . : 
al ini . & # a : 
rite You were not\to change the dials en th SCOPE! -. a * 
Paset them in these positions: ; ‘ : 


° 


oe) AVOLTS FULL SCALE cm V 


_ SWEEP MODE _ OFF : 
~ TRISGER SOLIPCE OFF 4 es 
Lan? SO A PPE AP” +D& * - : 
1h6s “gy EPSP = Avs B 
Laid Kee 4 
197K Mit = wos at . ° .. 
LA71> yext vAimaa : ; A 
{a77 at - 1218 : 
LAT cur te: The gutput frequency of the AUDIO 05 SCILLATOR is - = 
Lars _ meorrectiy set, Pemember the output frequency 
1A?S ia The product of the RANGE dial and the frequency 
LATA cal. 
; ‘ o> 7 ; os : 
Sllaciatheetesiariatiatetad tatterlecieiateteietaieiataietatatatetadateted tatetetetetatete-detetetetaetatdtetate Ba--------- -- part=2, blocks¢ ------ teen 
| Gy 
block feo, ¥ils3e ° , ‘ . 
unit Sth ate a aS 
A7e base | i toe 
“TRA neGe _ hima | = _ 


; 1J2 
“ERIC 3. 


1881 help S$ Ats3b - -. 9 - 
LABS ak. 11s ‘ . 
1483 - write. | The AMPLITUDE of the AUDIO OSCILLATOR is 
ARR4 ae. . incerrectly- set. , 
mas | Presg -NEXT-.to try again. 
Leon Press ~HELP= 1. uncertain about Vp-p" * 
' 1ABF7 oe 
BY ae 
« 1988 unit vHLSth 
1ge8a define sewitch=l ae x - 
tz 1H 4% trmmls2 4. ‘ 
1y91 erounds3 hoe . 3 
tage char trmnl , 
{Han ° obAKA1G, OBAAA3S , oAMAH21, oFFAH32, ofBGH16, OUDATED; oGABIIIF, ofBABAe 
pind char roateh ae: ; > a: : ‘ 
Leds OMAGH, ORAS, OMGA7 HT, OMOI7 77 OMML777, OUGH765, oAAA340 , of ATEAAA 
LY thar’ arcu : _ “os 
Line CARAT, OLFATRN, of CAAMA, OL 24NHM, o124anR sol 2086, ol SHAAT, Of AHHHE 
, «HAR raw 7 16671695; 21395;2186; 1606 . 
1raae circle FL Lan, ot? . ‘ 
11M wrrcle FS, 169,217 : aw i - 
Lil carsle 4,184,199 . _ "4 
L1gz) circle 18,224,227 ; 
‘b103 carele 6,224,227 : , 
Lind at 256,245 a 4 
1iwe plot ‘tran " « 
Lie at 256,238 . | 
“1407 plot | trmnl : 
. 11s ea S66,225 ‘ 
Lid plot tram] Fe 
L1iad oat ; eSh lth 
; Phtd oo oplot tril 7 
ALEC oat 25H. M8 : & +h . 
L1i3  peletk troml - . , 
Lite at TEAL LSS - 3 a 
L1is plot tromt 
lig at | 74,188 
Hit plet Arron * 
1118 ‘at 230. 185 ° 
1119 plot trol |. , : . 
110m cirele 5,281,185 : 
1121 circle 8,115,259 
lice. circle 8,835,208 
1172 at fo Bb ae 
1124 plot trmnl ’ 
VrZf oat 51,227 P 
1126 plot tron 
127 oat 1,217 » Z 
1128 plot tram . ; 
1129 at g8,188 ° 
1138 plot suirtch . 
1131 at 218 oy : : 
1182 umite The nonadjustable outputs have fixed voltages. ; 
Li2t . There 1s no mays to alter this. 
11247 size’ GS ; 
L135 at 279,218 . ¥ 


he 193 ° 
ERIC | 


f, ; ; 
ae 2 ; 
1136 write } m ; 
f137 size iy . Hos : te 
1138 gt “1939 _ *. : 
1139 write Nonadjustable > . 
1148 _ Outputs = h aH ; / 
14 pause °° . oe 
Li42 at 615 


1143 write The adjustable OUTPUT is controlled by the =” 
4144 e ATTENUATOR, the OUTPUT selector, and the DC LEVEL, — ‘a 8 
1145. / The ATTENUATOR and DC LEVEL controls are interdependent. 


{146  -trau 224,125; 224, 184; skips 229, 1793224, 183:220,179 

1147) st 184,188 - , : 

1148 write. Adjustable ; : 

liga, _ OUTPUT 4 , 

1158 . fraw 14G,121;198,179; skip; 198, 1745198,129:193, 179 

1151 st 43,117 oe 

1152 urite OC LEVEL , . “ 

1153 > craw 02, 225}265, 268; skip; 222,238; 222, 2253227, 225 

1154 at ae) . 

1155 write ATTENUATOR }. ; 

{158 ochre Lot 27 igctS, 238; skip; 211,235; 216,235:216, 248 : 

1157 at | 1815 — ; 

1158 write OUTPUT : . i 
+ 1189 cane ne : —- : . ae . 

. f 


1161 untth | «fis3i 5 

1162 next’ ~ ~Himge ra a 

1163) at isfa ~ ; : ° 
1164 urite * You incorrect] he dials. Read the 

‘4165 / problem careful ly. re given which dials , 

116 van needed to change 

Lif ows ; 7 7 

1168 unit waisay  - 

1169 nexk Bim, i : . 

L178 at 1318 C ' ; # 
ALFL  owrité Iteis necessary tbe again drive the A channel from : 

(72° the AUDIO OSCTLLATOR, . ©. ae 

Li73 0 wwe ; ; 

{174 unit *Als3k- 2 \ 

1175 back ~“HIm3Se : 

Lifé ‘ne>t wAilmje | , 

11770 at rae - 

1178s write The  OLISPLAY.FUNCTION should be set to the s : 
1174 , position to display the srne wave on the A INPU ‘ 
1i8H arrow 745 so . “3 ‘ : 
L18t specs Fastipsab i Pt “© 2 ee 7 . 

L182 ansmer a , os : 

1183 at Leas oe . oe  % . : 

. : = ie i 


a a ae GH : ; ee 4 ae _ 
ERIC. - _ # Gee. 2 - _ : 


kaump ahi ft 

tac, coy fext, external) a é , 

1418° -% AL. . 
The only connection pees to ae ally 

trigaer the SCOPE from the FUNCTION GENER TOR | : | 


terminal of 


ise Sannection from the’ 


Leas een eaten aes et te ete er ri me: 


the SUOUPE te the oo 7 hapndieal of the 
FUNCTION GENERATOR, ; / = N . 
2 f, ca a ~\ 


. 
bed 


. e ° = ! | ‘ ' 
: | 
J ; 2 a 
write To internally trigger the STOPE, the TRIGGER ‘ 
1185 \ SE er be set at Z j 
1194 m4 ‘ 
1187 AGHS oo *} 
1188 writ The Y DISPLAY FUNCTION should be set tp the A oe 
"4199 a to display the sine juave on the A ichamel ] 
7 1198 arrow a3 7" | 
1191 specs eee ft f 
1192 answer J “ac de> fint, fiternaly 
1193 at Leia ; 
© A194 ourite The SWEEP MODE) should be/fet to the DRIVEN - 
1198 \/VARTABLE LENGTH position. , 
~ t ! ' 
1196 Get ‘the TIME at ™ ( pe em o that one 
Poe?  peried (TT) of rhe sine wave] app ders on ni scree i 
OLN are : Leis = ; ‘ ' - 
Leap oo urate . The TRIGGER SOURCE ah tlel be set to the- Ih 
owt i ‘pesttion when you internfplly trigeer the SCOPE 
| 122 \ ende s . . 
Posie are, _ ; : 
‘Si ' 
YOR amt wAMIis3l 
Peas yet wt stk . ? 
e Uh Cad trim 
. tra7 rite “YAu have incorrectly set the dials. 
‘ 7 wt 
"1248 - Tnstructions on ho to corneect thes@ Errors 
Leet will ope saan wher edu press a a oe 2 
Loti tor > 
F c 
“$2tt oumat eistm - : . 
P71 reared ~aie ta a 3 . iz 7 & 
tid. oat re ) ; ; 
tila oon ite "You doen't need that ites aa to the B INPUT. 
Seswietebeseece Hdeueeteneetescheassesese oe \ pe seeerereeeees part=2,: blockte 
re s 
z | block te. ““iis4a! - \ 
7 
1216 unit vA} a4a » Fe , ; 
. Let? next GEST z 4 7 
1218 at © AF5 . 
S 121% write To what pdsition must the TRIGGER SOURCE be set 
Lenn . to, permit the GSCNPE te be externaily triggered # 
felk arrow bod . . ~ 7 


no 
at 
write 
arrow 
Specs - 


Woe et 


ans WET 


Lo ts Oy GIS 


oO DH 
wy 
+ 


242 0 pump 


1 answer ¢ 


- ' 3 | 

1118 . 3 

It should be set ‘in an EXT position. : 
1634 | a 
bumpsh 7 ft ‘ 
oe (yn, input) 
2416 © , 

The terminal on the is the TRIGGER INPUT. 
1726 * 
seg Ue : r . 


ities 7h 
a one : ca ~ 3 
1244 at 416 : 
45 write The terminal an the FILUNGTION ” GENERATOR is, 
1246 the fPIG OUT. . 
4 
block 2f, xBis4dbi 
unit: vh1Ss4b 
clefimne spetel ¢ = 
» \ 
char spect } : 
a Wii 4, OBS 1536 0B AB ] of FRR? 7 , of BOG 
join pgs Roe 
at € S928 ( 
plot - me \ 
TRE gh TEL ye * 


i568 rite 


CAA palimne 
| Freche 

Rey 
plot 
at 


ts i te 


x 


mode 


’ To measure the vpltage of this deflection 
move the NULL chal cntil/the-voltage point is at th 
sero base line, 


i} ” , 
= o Ey e 
erase r 
“45 y 32a E anes 
ie nn Be | ia : 
2519 0, ’ 
. To measure the voltage of this. ‘deflection , 
move the NULL dial until the veltage point is at the 
vero base line. : ‘ : \ 
rie i" , . 
Press -NEXT-. th see this dona.’ —, 
bin i te a to? i : . 
245,253 i ‘ 
soot : Po ae, 
> ih ¢ e*, ee = 
wAis4bt i os 3 we : : = 
Sriniye Pl wreson, 27). tar: : ’ ‘ 
JF LG. - ; - 
If vou jwanted i; measure the zero to . 


«| a - . 
/ 105 “ . : 
Fa 


- - : a 
~ F : ; ae ; 


ae a 
H es! \, % : 
y, 1278 - "| peak’ yobs _n) strove the trace to the 
“279-0 + * sere evel by acljustin ine “NULL. | Press : 
- 1288 | @NEXT- “to see this don Aye 7 . 
1281 pause |. - ; AO : a : 
1282 mode | erase. - 
1283 funct | Ssintw?7), vITe-31, 27,-17\ i as - f.. 4 
1264 at. | 251H \o- - ; F 
1285 write | If you wanted to measure the zero to”... te a ee a. 
1266  —° -+ peak voltage (Vain) » move the trace to the’ ; ° 
1287 kero level by adiostive the aacaaee Press “4. Z 
1Za8 .. o«NEXT- to see this done’ is 
1289 mode write os ; . +. 
1298 furiet  Seintv77) -5 v7 7¢-an, ar, .17 — 
1291. end 7 ». ; A ' 
1292 ee . 
¢ res i _ 2 ‘ * ‘ ‘ 
ray unit ° vitisdbe. 
1294 ,origin 1632 7 , 
1295 "axes -128,.7128, 120,128" : 
+ 1256 scalex «2 if és 
1297 staley I ‘ , : . 
4288 0 marke 40, .47,2 : : 
1294 0 marku 2e2s2 . * : 
LiWe marks. .4q7..@87 Be ‘ ‘ ° ee 
SESAt ved . : ; / 
& é ee . % . 
1392 unit wATB4o Se! . oT 
‘ 13937 nent yAlmsta. Fs | pas 
134 back ima . i oe 
1685 ak 1 ine re ~ .e* . 
ae . wip ite Yau did not fal ise my instructions to leave’ . 7 = S . 8b: 
1a? the waveform displayed en the screen. Presi _ Ce ' Lo 
es ct) a rrr ocd ie to display" “the Waves 7m again. oY as a dillaad 
fe a A s : 
1318 umit) MHidta ~ 5 "a ; 
PLL | newk: Himes * = : 4 
fat at 1aig . si : : : 
$313 write, Get the Y DISPLAY t+ A vs B. 
L3L4d . ty _ - 
as unit:  -fist7a a2 : 
1316 back . «fimo my ae ‘ 
1317 next Iw mre 7 ° 
1318 at’ La ° : 
_ 1319 write vou did not set the TRIGGER SOURCE § 
1338 in the corr , ‘position! | 
1321 end ig : 
é \ 
we en nn ne nn nn rn nn nn nnn cen nnn nn rs per e rc tcnnceccnn \part=2, block=g ---+---- 
. _ 4 ‘ ‘ “ : ’ 
“ block 2g, xdlemd! 7 = . 
1323 unit »flend - mae 
‘ cs 


or 4) 
a9 


th 
ng 
fo OD a 


a 


uy 


13385 
1336 


ae 


1 Sab le 


1h4e 


2 


/ “7 student has completed experiment /// 


back xPimva : 
join | imode . 
jump. n4?,«ilend,x * 
course mz 
ecalec rig='ea244', 
ne inzieiye 


’ a / 


etre (n21 +1) Smask¥077777777779nHBaHiNBaE) ro460390088 g, : 
2 n2t+1) ene Oh21+1) 


jom endunit os 
jean 7 OMeS ed 
Jumper creindey, questi - SS, ee 
7 * 3 1 
vantry , ad nN 
: end ea ° oe 
WN « ’ 7 
unit andunit 7 
OmyPse 1m? we 
ee) rie eer4dg! leave, wy Pg : a. 
a bin: (rmzt+?) tahelp- 
Yan t+Al-eve frie L+Al+atime,s agar 
eek ine loc s.r. & nS sample, index, imode, comment , =1 ides. 
Lbse . ert ok 
utes 7 © ope : ° 
See ahs <= “a ; 
. ” 
Lise cht e aaa . 
Wa me a 
wae a 7 ” : : > 
“eke not found pon Bh aes o 128 
: * " Sap 
cneciat nok found 411 17 
heed mek PSlmcd —7 . “Yom 24% 
tha wnetk found > 48 ise 
. = Bee 352 
cea ote not foune” “ 417 1 
thet not found we. - 1a 3 
. 282 5 
enaunit wA Lena 1338 & 23 2 
LMeneye nok fo urid| : 35 7 3 
Papen net found = 1335 
eee +i Larned 1348 ‘ 
A bere whl area F235 1326 
tie “Aims 36 54 
tem Laid wit tinda . 2 34 AS ; 
ar wilmota , be os 81 
emit ~“Rimia Fe 2o9 LSS 
‘wdimied  +iTata 86 - 
~itimie viimaa si4 Jag 146 
- X Ba6 ye C14 
~Aimta 17 ‘156 
“i im2a : ies we 121 
126 : a 
rete Lon f 128 
vs imia it / Tha 134 
wi he 2 2 a, i "9 oe 
fim rine, So Loe : eo _ Asi 
nN wii ned ; iFs tT sett 


eed 
ee ‘ 
\ 
s 2 
. ( 
So 
339 237 3s5° 271 
i399 246 157 27% 197 
385 - S83 13s!) Se 
72 Se ne ; 
i414 29¢ 287 BTA 229 
343 
54 6A8 1325! 
r) : ‘NX 
qt 
77h "ear" B45 
264° STT 865 S¥s 876 
“> 
142 tot #93 
915, 1 


. Nv; ‘ 
xBim2d1 xBim2d 195 182 ") 
Bim2d2 ° xBimed 208 ‘ 198 . 
xBim2d3 xB m2d 205 198— L 
' * efimZe xfimid , 213 203 -. 211 248 957 924 
; . : 5g 966 967 973 974 
; xdimeel xP im2d 223 215 “a ° 
xilim2e2. x m2 242 227 , 
. 0 , kBimZe3— x@im2d"? «241, 233 —— 
‘ \ wit ime £ xi Ih2d 247 7 224 239 245 | 259 
= + xiim3n — xim3a 256 249 289 961 49 982 
: Y ae \ 16s” ” 1 SRRL 1968 
xSimgal xSimsa Ed! . 268 i 
~\ xGiim3a2 x8 1m3a v4” * 272 ‘ 
fi im3b xi 1m3a : a 277- 
xBlm3c | xA'linda’ SO 298 342 1162 
MGim3ch  *8im3el ” so -f* 387 : 
sHimsel2. +A im3et BOG | s 326 ’ 
Bimid  ~Blm3el “Nar 53f" 362° : 
xitmodt xi im3et 308 43 ‘et ° 
“yaAmje ~  ~atmact 7 86k, 353 398 Lis 3 
me wilmiset ~imSot 9 "7° y Shh. 343 1212. . 
ities ' xd imda y ~ Fao) ¢ err 394 ° 423 
a vilim4ad  wiitmda . 546 394 412. 418 
ee “Hin4al  »fflmd4a ca re 359 as ecg. 
28 wifimga2 xt im4e bf. > > 413 
*  ‘eiim4e Sima 467 Jo me a 
-. pies 4B Linda . 4S, G 4 a : 419 : 
. » witb xfilmda eee . ue’ 43100 
oo st tnd btmad’ . 446 0 bs a4 
Pea Th gmat $a Lite gift ; 49. 
tae sgh imsc2 ~wH Lid, 7 Sid mw 4g 
Mibnsdd oN imdéd Bri . 49a 
we ve ima cemtimaed™ * ce ore = ae 
~ 7 ae encase vd tinge: ‘ iad s ‘ Se 
s rami _ititntel eS rr a eT 
Ro : whining? xt Lmatcl! Hen ead Rog 
pa rhimte Md mad : “* S54  * B46 
ie acs : “a LNty oA mdb 5 aaa wah te : : Roe” is 
ay ei PiBoy “aht Lge bee * y BIG 4 
ee 0 “ST, yf Libe SOF 595 
pe Ee Zolwinsa L2, ait im oa * nas qe is Asi 
Sa Sti Las %, min va nod NS eta 
eee 4 Ht dwt be : PAE S wa HIG * . Az4 ts ; a, 
8 oe oy MLSE * fPsasiFlmsa” « #75 Poe ae 5 P 643 : ° 
hay te vile OMe whimsa ‘ - ese 652" 
VO ite  xBimSa + o44, B73 “4341 
So at wBimg ad ts stim 78 : 653 669 |. 7M6 1324 
‘eS rtimF ag . Pe Li \ . | 669 “694 ) \ 788 . 
ret, gira es Tapio © TA, \ : 
DEFT Iya a eBimza oh 697 ; 
” wiht, Maia - 783" 723. 
“89 waimzo he wBimga Seo , 77 729 735) 1316% 
hace, “Seren ed oe “Bim7a: es © oe \ x 724 re 
Yorig: xdta Sppista es ; @ bb 2 752 
oon xfs Ue ‘flats F732 = , 
os + eile’ — OMELSTAi te . 749 753. : 
Le cal’ wxBigta > t = 389 i; 


960° 925 


, ~ 


1942, 993 


, 


~aisie ote 
xXMhetf . HLS f 


xBislg -  xaysir 682 ‘ : 

Sees : 
xPisih xaisif : 
RGBisti* xHisif \ P 


xBis2a’ . xiflsta “ 
xBiszal  flsta | ra 
«Histo °°) xhista : 

+ x“ibist¢e x#1s2a_- ‘ ‘ 


xi led xH152a , 

MfitgZé '  vilste- 
7. x@ls2f “1 S2e 

Hl seg , *#lste 
omisth  * cape 


wHlali.. 'xHhls2e, ’ 

“HIS 3A x13 4 ’ . 
“KHISSb Mista * “ . ‘ 

2 xiiste xO LA a si 
“Oistd * NAB a . _*, : 
wHIste Mil Ria * Bate : ° 


AAtsia 
“ALI \ TBF Re 28 bye ‘ ~ * 


AAO Oe hn bn bn ont ten in nn oan oer on 


‘ 
*O1Sih.  shisse >. Y tase GHB | ADEE OY 124 7% 


xBts7 ware \ ttet > . - / 
wHIS3) NOLSS1 . 1168 . + ~% 
MBIStR? @) eit sy cer! ; \s , Page 
“8132 ] yuan ". 18a \ : \ nl ° 
xBlssm”  wainhi 2116 ~~ ’ an 
wMLeta ) wibsda M218 KY : 
“WLS 4b eH nak . ED 4e . 
"MAL RAo 0 cawi tat Lot. : 
wALSde. ' ti sip aa! : c 
wa bsQa ceil adh td 3 
eALSTS Nb sae ies a ee ~ 
abel pe — er - ~~ : 
. grating 7 ¢ ere Be 
~~ oe 1324 133g, 1998 “13944 1341 
neset : - ny °. es . ~ 
n 13280 1M Lae 
“AM 1329 "bas Tye 1341 1341 13942 1342 
nig a pi UME 129° M4 1942 15@ 157 * 
~. 261. BBe, CHO, BPS 296 22R- LFA, 233 . 
: 276 a2: ares: 284 $92,. 324° 394 329 - < 
. 3h? ais ae S79 63P .Gh2 697 616 
71 + 73 : - eu 
‘n470°—COis er) iat ior * 126 (BY A3t rh 134 
t ras 8 21%. 235 227 228. 23 
7 is y ar 4 


of cn 
na 
a 
* 
f 
ma 
= 
hw 
fa 
Mod 
\e 
S 
+ 
2 g Ge te 
, Rape Og 
c. 
Pi 
> 
me pwns 


me Gt 
Pome Om te 

fa 

wr 

a) 

fer 

oo. 

Le 

re 

ag oy 
MS f 

nt x “ 

st 

s 

we 

Cc. 

tps 

wo 

~ 

w 

x 


‘\ : Ay PSs . 458 


a6 : 
n7s A 298 aa 245 453 491 49f 489 713 409. 
446 454 Sa2 54 _ 
a - oe 


o 


yt otal 
at 


a . \ vA ae 
switch _  figeos 7 1854 1138 “ Pog 
trmn! 1698 7° BAAS 1165 1197 1199 mio 11th wi7 1113 

hey 1124 Lion 1128 
user - "118 SOF : ; 
Vo i aa 1342 vss oy ~ _ - 
vier ~ Lane ins fi 4275, 1275 1283 1289 (240 1298 


1 os “997° 99 . 998 1275 1275 1293 1275 129F 1283" 
7 1o8h 1298 {raf 1296 | 1298 1258 Jade 1308 


& . - . 
7 7 lesson ,informat ion . 
‘ ’ 4 . 
” 
leason name = eexS! \ ye : 
\ A . , : = * 
starting date = 69/23/72 ‘ . - é 
Tast edited on #822774 at 15.35.17 o ° 
i by neal of course eecge a 
‘ gine 
‘ = ‘ 2 7 : fe ‘i 
 y " at \aite. 7, staticn 12 - * 
¢ , ‘ “. 
. » <a r 
‘ * author name - J P Meal. . _ ; . 
; : { 
~ department ¢ EF ; ‘lg ed 
4 i . ; . 2) x ; 
‘ “ms of > 
- telephone number = 3369-4351 : : 
. ~~ ’ . ‘ a ~ 
, ° . ro 
: discipline = elec. .eng. lab ‘ ~° » 
: : : ‘ ee : 7 ot vo 
‘. grade level: = Freshman vo Z ; ; ; i 
‘ ‘ : : « . 4 Boge x ; ‘ 
cdescripion of lesson = The Operation and Uses of the Oscilloscope, Analab 1128. 
2 a 7 ‘ a sss 7 . - : . Pa . . ‘ 
. : A ys . a * 
; 7 . yf 
Lo ‘ ; ‘ g we $i 
e ° ° 7 - f: 
o ‘ tis a Z4 , 7 . é . 
« ‘ ’ , E ; : 
‘ ‘ 4 bd ? *f , 
t ry J 2 3 # ‘ * 
Ne 4 , / - ‘ . ; a ‘ a 
\ id ‘ 
\ t ’ 
bed ? ba : Q oo, 
o ~ : * . « : . ‘ 
i = oy . ae 
. . on —. za | * ae , 
‘ « , . 
. ? ; ’ ‘ oo @” t ‘ 
5 . Fs ed 2-2 ‘ : 4 -_ q ae 
. 4 - . ; at 1? 
« ‘ e 
2k . - er? ms hoe 
: : dh ’ ; 
4 . : ’ e . 
‘he im * 1 @e s 
3 - “7 . ~ m 
: = s ° 2 
. ~ & > ° 
. . ' - , + = ok i ‘@ “¢ > < r 
/ a : 7 
i aos . _* 3 - ‘ : ‘ , 
FF ts } wae 2,8 


' wot + Re 


4 . , , 4 
as ’ 
2 ; _ is 4 : 
lesson sexf2 at 2:27 Ap_on tuesday, august 27, 1974 
va stetosoc poet oeseeSeee were JSF sins sa te ate ro wenn ste, wee ee eee ewe om part=1, block=«a S2Sessissrs 
. mr ; ro 
Lae og block ‘ta,, eexd2id cia ° : 4 r 
i. . Lf e ei = . * . F = : 
2 | stop : a a ‘ mee -2 
ap were “For Neal, CGERL, Foom 248 EER. . : 
« : One line desoription of thfs lessen,-- e es . = <a 
‘ acre 9 aN 
i: fis fy a , o - co 
5 The Operation and Uses of a is Oscillator, HP 299AB. Me ah git 
s . ‘ eh me + : 2 7 ; ae 
* 6 Divasions of this Lesson: ‘y Btock Unit pa? . . Bg 
7 a oe. : ° 
‘ KX Id for this file z eext2id ' 
a a (Experiment ease; - 
9 . Objectives . xA2mnia xhemBa, ss 
Lit 4 Frequency: adjustments * ~«itmia’ x«i2mia P 
. it .. Fimpol rude agjustment - \  xitmsa = x i2m2a , ; P . 
1o- Compare w¥funetion generator xAem2a2 xh2m3a : > 
13 . Fileat ig, mode . “xp2mda “~B2m4a . . 
14 SuperpogitPon of waves ~HemSa 2 xKahemSa ~ 
ae Gael Final “feat - + xAemS]  xA2mb6a 
” ae . é : = ss P / aa x ” 
Lf final echt Ol aug 74 nealy 2 . . ; 
- - « ' oe ” “ 2 ~ 
17) *list info < 
: rod ast st tbols 3 . “ e an . 
rs cr ish yarian, charset, ceeinde-, cgechar * ‘ 
a 7 ii fei ’ die ao ee, iS 
240 Bart 4 * " 
: Spe andunit . . a 
en) re iat, EMLADd. Laadine the CGE Character Set - ‘ ; _ 
Sa har wat coe des, cae har ‘ . : , 
AS oe ds - ‘ . * ‘ ~ 
: ae ; ais 
wy ra wee YP * . ~ . 
OR wet \" ’ ; cu A : 7 . 
ws S e 'e . hi 
i a ee Se adect onan nce eer seems Sagas part=1,>block=b ----- wae 
iy . ; 
a? " : “ 7 . * 
bye c bleck th.” xs2mfta ‘ : 
; a. en a5 za 4 
yam unit 7 oyfemia | ‘ , - ; 
31 restart . ‘ , 
= < ? 5 - . 
te ptan imode e % . 
330 jump N47, M2msHayx ° 2 
"a 24 base if ‘ a 2b ; 
fo AR ney ema ; . cane : 7 
ia be reek ts . rots pt is 2 ¢ 
‘a . “te? - ay 
pp oSRYe net : : . * , “, 
. ~ ee 
; . Va . a 
, ae , «¢ i ¥ : 
; : 1.12 : 
', ¥ ~ o s ' 
FIC 
| ERIC aA "5 


* 


4 


unit 
back’ 


. nest 


at 


write - 


ae 
co a 


unit 


* pack 


“yon! 


J RIM: 
«hy 


7h 


i 


ung 


 wasttart 


d 
> 
: . 
‘ee 4 al -_ . a 
r Pa . 


ty, 


‘Thetcutput amplitude 1s s adjusted by the AMPLIIT Es 
dial. This dval is not calibrated | in volts. vs 


‘wHAMN —_ . “SU! - 
~aomia 7 = “ 
“Homo a sa 

ara P ‘ ; - . . 


Adjust the Audio Oscillator to generate a 
Reequéency of apprSximately 5Haa Hertz, 


a .o 8 E : a bd ‘ 
~ : 
‘ aes ; hers : =? . ’ 
* i 2m 1-3. , S \ ; yo. oto 
TUR, teat teste eeeeeeeesece kl dire 
wth - ager 
: iw . ot roe . 
n47,“A2sh1a,xN2m2a 
I . » 
P A 
mo 4. : a 
WHOM A ing : < ; 


at 784: 
write THE OPERATION AND sae OF THE AUDIO OSCILLATOR, - 286RB . 
vat * 1885 a, Rey 
write The purpose of ihis experiment - is to experimentally 
"study the operation of the Audio-Oscillator aS a 
&ineswave voltage generator, and use‘it in.various modes. 
\ nae - 
The specific tasks of this experiment are to examine: 
a ( : ; — 
1). Frequency xdjietmente? : ~~ 
ra) Amplitude adjustment‘ and neasurengnt 
G1 Comparisons: with the Funetion-Gen pater: 
ar The floating mode of” the Audio Oscillator. 
Ss) Superpos ition of wave forms. e 
ees . 
unit 2Aama ° 
restart. . . ‘ 
base \ : . "es : 
nenct ~Aem1b" . a . : 
back “some = 4 * oo, +s ff 
at’ BAP ; ; . ae a: 
urite The Audio Gasiiiater produces a Sine-wave vol tige 
cover a-range of frequencies , “which nearly coincides 
with the range oF audible acoustical frequencies. el, 
7 “The parameters, of the generated. sine-wave voltage 
‘are its frequency and its amplitude, These parameters. 
can be varied bu adjustments-of the dials on the front 
. - pane | ofthe, Audio’ Os scillator. ’ “oe 
the output frequency in Hertz 1s. designed to. be 
within 2 percent of the product of the settings of the” 
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27a “ 2 the Audio, Oscillator and net the _ ie : 
e7t simebion General or becarse of — fuucdio Mecillator's : . . ‘ % ‘4 
272 puper quality sutgut-and 2rea & 


bs ‘ + os 


we re 


’ 


, 
a 


~d 
a 


ot 


2Ag 


> * 
203 


black le, 


unit 
join 
TUT 
bane 
restar 
back 
newt 
ate 

ep he” 


] 1 ' 
VOTE 


hte 


“aunt. | 
nee t 
ake 


wn ay” 


fe 
“Wet 
unit 
AS back 
4 SG. mexk 
BT Mets 
368 a 
cee) mney he 
ata 
ce i oa 
312 
313) (=e 
~ 314," 
SS " 
Bis: ~ 
y 316-0 Te : 
re) 


> \ 
Pate ee ey ees vere st Sree, ~-7-+t-y part=l, 
F : im - ; " 
xM2m4a : + 
me ee ~ 
xMzm4a " 7 eS 
imode : ; 
: 
-_ 
. ae 
wh EmF i 


> Azm4b 
awe 


— 


i . 
fis mentioned before, 


the- Audio Oseillater is 


normally grounded by the ground link at its Yerminals. . 


" 


Als you might suspe 
the Fiudio Gserllater in 


New! 9 
7 P 


ther, be che sum of ay wpdegia 


yA om4d 
“eB omac 
pO aS 
wiostta 
FF, 
Let's use the 


aclllator in its 


wave to, a Sine wave. 


ot, 


repar= the Audie Cscillator for lop 
sued ng mode bu disconne 
ss 


Y 


floating 


(t3 Weft 


am its t cba ne: 
cotpuk terminal from ¢giround. / “} “ 
a“ ar 
whemal> " / / 1 
orgie a aera e+ “ ; * 
eke / : 
nae, 251 Ha, wihem4e Z 
" 
" / | 
whtm4cs / 
eim4d - ~* / , / 
Wee foo 
With the fludic dsci Ligon set to operate in i 
frosting mode, if can be eaves tee Tt) ver es 
with other eavencbars ov the OC SUPPLY. Fhe net 
cutpuk voltage of the Fer Les : a 


unction Generator with the Audio 
gating mode and add a square 


t is alse possible to operate 
ungrounded or 


mode, 


Cech the sajiatabie » SQUARE output of the Function 


Ase illaton, 
. : Ss : 
Then connect the 
CScrliator to the ‘AI 


t 


_ 


SS 


other terminal of ihe Audie 
NEUT of the 


Scope. 


N 


% 


Generator to one of the terminals of the Audi. 


block=e 


s 
7 
7 
. 
: 
, 
oe 
: 
; \ 
is 
oa 
i 


‘ ‘ ; -s oe 
317 Trigger the Zcope from the Function Generator. . 
318 at 2125 ° 


219 write: Help is a aa . . 
32H ka. : _ y 7 
321 nit hs : . 
322) fac Nas, AAORABBARAAABAMAnCADAAbcANDANS , 7 
323 join ee % 
324 jump: a m4f i a ; . 
325 pack, 1133, DATTA SAOTTIATAancwOAAecHBahas . “ 7 al ts 
326 join 9 ckel os - a re ee ee 
327 puree - \47,eB2slla,xM2m4f 7 ; : _ ; ; nis . - 
328 wey oe aa i 8 tee 
Py : 7 ; : ‘ ‘ . « ; a : F h F ee , 
329 unit xom4 ft . 2 ee oes eo 
339 bach vom . . 2 = See. a ; 
33h next .vitim4e ‘ a: uh ee ae GE Be pe pacts 
3926 at ‘Wey =: [: eS ee aT oe 
8H -uwrite \ Good! ‘New set the eee of the Furietion io cP ae oe 
14 » Generator to 5898 Hz and the frequency of the : vas 
eee 4 Fiicdie/Oseillatoreto tuice that frequency. ; ie ee OR eS : . 
; . O ote sak 4 . 
, oe, ee ae eer ee 
338 oF splay one period of the square. wave on the Scope. 8 Lo aa 
cP a he eee a i a Mace ae mre ee 
338 unit = 3 oe : pigs 
399 pack jis vewd (de) foc) avag (jk) de(abod by prce tear) af 2 ya ay 
34H join oe Dos ak 7 
B41 dump J47 .%.xSom4h 1 on : on. e oe 
342 spam. re 7 . ‘ . : 
. 343 jung. ore Le 
. a4 “a a an ate 
: ’ a « , 
war 
vA oma t : H 
woemia me 
. Lat? . 
Notice how turning up the ameli tudes of the Function .° 
Generator and the Audio Oscillator veltages influences 
7: the display of the sum of the tuo waveform. 0 os 
Experiment a bit. Change the frequency of the 7 : ye es 
Frodo Osea. Llator ane Sag what . happens. ‘ . : ne ee 


. weg E 
‘ ' is 
4 . ¢ a “oS 
block 1f,° «f@m5a° . 2” 
. . e ea ca , 
a os oi 
t 
: : : oe = ate ore . . ° . 
255 -umt , ~femsa ie. OM ; . st . ra Z 
356° join inecle © . i ' ; 
BOF 7 jum na? Gams ee % 
BVA dare : + ; . a 
359 (restart . : aa woe . 
‘ . os pats . 


368 back © S2m4h 2g * 3 : : 
361 next . x#2mSb eo . — a 
362 zero : n35 : “ 7 : ‘ 
363 at | 787 | 4 Poe ms a 
B64 write You have seen how the/Audio Oscillator and the 
465 Function Generator can ge used to add tuo waveforms. 4 
° , 7 , ° : ? : ‘ : 
366 As you should have ‘hoticed, in that case it is 
y 3b? “difficult: to obtain a stable display because the , 
/: 368 | two, ipeqTencies are not ey pelnenized: , 
369 * Let's try a different method. to superpose two as ; 
378 waveforms.’ . . . ; - 
ween eeen- ‘aleietaiatanetat pore tn rer nn nn os se nn enn enn ncn nce ne part=1, block=g*~ 
a : : ras 
- — Klock ig, xA2mSb >. . is - i 
7) . ° & 7 ’ : H 
:. { re . - : ; . » iy : ” 
372 unit x82m5b 53 : as - ] ae le 
323 back |-xf2m5a : ; * i / 
874 next xH2m5c . io F 
375 at " 7 a7 2 te G ‘ . it 
376 write You will need the SUPERPOSITION BOARD, a : 9 
377 ITEM oe: Please get it from the shelf below. , : 
i aoe 
328 The ‘heney for the method you are ‘about to use oy, : 
re is based on Kirchhoff's Current, law. “Eyes, a, 
-s 388 3 _ The theory states that the current leavipe a _ ‘ 
a Se node is the sum eid currents entering the node... - -* 
382 “ Lét me demonstrate this with a few diagrams. ve 
BH3 note : , ’ 
- + Hd bs 
F 384 unit _ ¥8amse . °. 
"ges back yA2mSb we . ) - noe 
386 next 9 +f ens a be ye eo ‘ VY d Sey 
387 at 487 ; . : 
358 write 7 paren, isa node with wee: Tbranches. eA 
' 339 The node is fabled A and the Branches are 
goK labled } t eroten , 
sar at 1632" ; 
(392, umite ., % os . _° aa 
393° at 1613 
‘394 write 6 ; o. 8 
395 at 1654 / 
, 396 / . ‘ 3 2 ; tn 
‘ 397 2 32 - _ ee e 
(398 write o\ 7” ns as 4 Ye 
~ 3 899) draw. \ 2603 251,185; hppa 262; 498, 262;8kip oy 
408 | ar 8.2623 192,262 : 7 


493 at 1552 : 
. 484 write (2 P ag 
485 at 1512 
. 486 write 1 [= 
487 at 232 a oe 
48 ‘write. 3 , . 


489. pause | 


418 mode reurite , i : ») 
411 at ~ 687. ° “ 
442 write | Now let's assume a current reference direction 
413 for each branch, and. label the diagram accordingly. 
414 pause | | wot ; ee: ; : 
‘415 mode rewrite : pe ’ ; 
416 at | isis . [os . _ _ 4 


417 write |, 1, j : 
-418 draw 155,278:174, 276; 178, 282:skip; 174, 2783178, 274 
419 at |‘ 1548 - s 


428 write is, | ea . : : . ; 
421 draw 36, 278; 828,278; 332, 2824 skip; 328) 278; 332, 274 | 
422 draw Pe sSs 22 2355276, 164; skip; 272, 168; 268, 164 OT rape 
423 at 2758 . iy 
424 write i, a , : 7 : : _* 
425 pause™ * 
426 . mode rewrite SS ' 
427 at 7 ot Be : ; Wy. : a 
425 write * Aedordi ng to Kirchhoff's Current Law, the current: ee 
425, eaying node Ais equal to the sum of the gurrents ‘ - 
iv 438 : tering node *A. 


. 432 mode erase - i" Ps 
433 at So bit? - ot . 
434 hg Recording to Kire hoff! S Caent Lani the laeonk eee 
435 leaving. node A is équal to the sum of the currents , reas 
eo 436). . entering node. A : : 
437; mod ) write - ° ; 7 . 
438, at &"  6a7 ° 


1 
443 at goal 
-..444 write =i 

445 pause A . a : 4 ve a , . 

446 mode “. erase — : : ; ee ee 
vat _ 4a ‘FS 
i Below is a “node with three: branches.’ 
yerefore iy is Y eual to. the sum of. ij oe ip 
458 or Ase hy + ly “, ‘+ oe 
a 40] % ca a _ . % fe 


452 mode J uihite ~ os . . i ae 
453 at 4a? . ’ 
~ 454 write If the currénts, | and To; are tuo uetonnas # 


4555 ‘then i3 will be the of the tid Aeavetorms: 


a 


12 


214,261; 284,291; 199, 286 


“ 
e 


. *. . 
: pas 
‘ ae é 
* block th, xs#2msd/ : s ‘ 
unit xsemsd 
back, - x#f2m5e 
next AEM 2, 
"at . Sa7 ot 
write Now that we 
ise superposed, let's 
HK Xe ~ . : 
unit xBemse 
back eB2msad 
erase 
draw 1314; 2514; 285231352; 1314. _ 
cirele 12,132,284 ak ie. 
‘ circle.. 11,389,284 - soe 
circle 11,132,131_ mS 
dray  <« 144,283;166,283; 166,275 : Ys, 
draut Vee 153, 2405158, 205; 148,195;158,185 ~ 
153,188; 153, 1385: eon 
draw 154, bee. 243;5166,251 | 
draw 357, 138:357, 189 1352.18 362, 1953 352,205 3357, 218 
‘357,243 a 
draw 369,254; » 2845347, 27ésckips 967, 2495347) 24 
347,251 
draw 588; 138; 28871345293, 139 
> 288,168, aoe ‘ 
circle 11,288,179 © : 
draw * 288, 1895 288,199; skips 283, 199; 293,199; skip 
. . BRE, 1995 283, 2845 293, 284; 2388, 199 
‘draw. 285,284;288, 228;skip;278, 228; 298, 228; 
298, 2991278, 233; skip; 288, 233; 288, 286; 2 
“© 383,291;919, 281; 318,286; 318, 268 
draw  277,479;259,179;244, 204; skips 259, 28432 
| 288,212 
draw 25992125246, 2403 skip; 259,240; 259, 246; 
circle 11,245,286 i 
draw 286,286;255, 286 
draw ' 234, 286; 22%, 266; 224,291; 
199, 268 - 
draw «166, 2633,199, 2633199, 271 
draw 347,263; 318,263:318,268 
at 1414 
write “1 oD. LR, 3° Ro “5 
: sui Sw2 
2 4 
. su4 C 
« 7 : . 
Re sw3 Di Re 
bd 
eed R 
' i 1 
ea 


' 
. "o 
F 
NG 
ft 
‘ . 
we 
— 
: . 
o 
wD, ae 
’ 


ar) a Par ; 7 ~ : A 
* : an Fi 
| e tae \ 2 
oar : ® oe i) rer a as : 
as -S ; ce . 
7 3 eg 


A ae be oy . ; 
5 . ue 


Dis 


4 ‘ eh ‘ os - . * * } . 7 - 
ae 2 arn we as : . “ 
a eer a) . to » ‘ , ; : 
oe “+ 11°, SUPERPOSITION BOARD - : 
" sas ; ‘inbibit erase. mee 7 . +f : : : . 
© 518+ jump, TID; xB2MSf : _ 
: “642 eee’, ‘ ae * Hi we 4 Be  % 4 
: Noa a anne : : . 
: 5r2) umit tems £ - 8 oe ; . wg . 
rg 813) back |. “a2mSe- ‘ ; , yO 
", 514 ont. | ° 387 ie ee _ oe . 
$9545 writfe This is the board you will be using to 
616 } ta superimpose the wave forns. 
S17 Pa ' . es - 
518, This board contains more components than -” . 
‘19 . Fou will-need te use for this exper yment _ 
; 528. payse , , : cog 
~ $21 et erase 2 P~ 
S22 at 37 gee ‘ go _™ 
523. unite This 18 the board you will be using to a 
524 to superfmpose the wave forms. * - , 7 m 
525 : i, 2 
526 , Tm board contains more components than 
527 ; : veu wll need *e use for ants _ experiment 
528: mode ramart ‘ ' 
. B29 at 387 ee? . 
_ 53H write \ TI components that you will not need are “Ne Se 
. B31, ON the capacitor and the diode. These must be shorted . 
532 cut by closing switches 303 and sw4 for this experiment. 
., 533 mode erase — ~ ‘ 
S34 draw 259,1793244,284:skip;259, 2123246, 248 > a Me : 
‘ 535 mode .. write _ . = 6 ; : 
‘S36 0 draw SS4, 2129059, 248; sk 1p; 259, 1795259, 205 3 aren 
. S37 inhibit erase . > 2 Se , 
3 : ° : \ . ) or 
A Seecesaewesuewes wean enn aieieietaneteneted fete ee ene Netetebetatet teketeiatatete Ta--e-- partet, blocks - 
-) ; Zz 7 
oe block 11, Aamagg : gat Fk v4 
pean ~ i 
639 Unik | +Aeme _ i . : 
548 next “jr2msh i 7 ; 
| S41 mode erase Set 4 — “s , 
MC 642° at® <3M7 2 : eos ° Ss 
543 umité » \ The “components that you will not need-are 
S44. the- capacitor and the diode. These must be shorted 
545 out ky closing Switches, sw3 and But for this ‘experiment. 
546 mode. write -.° Ee ye ‘i . : 
S47. at. "\ 282 = ps ; . 
. 548 uirite Now, make sure the board is Pernetted to-_the CGE, 
549 7 Interface by plueging the board's sensor “cable 7 he 
oo . jagk inthe center of the panal kelow the. Fune \ ; 
551 Ge nerator.- In addition #9 closi ng—sti3 and sw: 
552 Set swi. 25 av Tenniaela’ 1 and 2 are connectes , 
» 553 (sui in the up position). id ' . us 
>. 554 .¢ Set swi2 ~ that -terathals Sand, 4 are connected, =e 


598 
699 
698 


cg * 
555 fow2 in the up position). \ . 
556 inhibit erase 7 . me 
SS7 wee ; ae \ 
5$8 unit ~A™MSh \ 

559 pack 13, aadbhoddanaacassabosseRBasCED 
ség joan the ee f 4 
661 inhibit erase : ‘ . 
S62. jump 147) <%,xB2MSi 1: . 
$63 next xH2mS} . : 
SG tk a, 
$65 umt >A2mS1— 7 
‘ SHA back A ome \ 
S67 next toms) : 
563 help WOst3a 
Se primp rey wAom& yx +] ° 
S78 mode ,° erapie : : . 
S71 at ae} 7 . ° ; 
: 572 write Now, make sure the board is connected to the CGE 
573 Irterface by plugging tha board's sensor cable into the” 
S74 “jack an the center of the panel below the Function 
S75 Generator. In addition to closing .sw3 and sud: 
76 A Se t atut so that terminals 1 and 2 are.connected 
y s'iswt an the up pesition), . 
y S78 Set sw? so that terminals S and 4 are connected 
879) (sw2 in the up position) . : 
SAS mode write 
SAI at a7 ' 
S82 write Connec non-adjustable GQUARE wave output 
S83 from the Cunetien Generator to terminal 5 and, 
5Aa4 the non- adjustable gfine wave output from the 
5&5 Funetion Generator to terminal tf. 
S86 Connect the common input of the board (terminal 11)". 
587 to Ground. 
" See ° Connect the A afr f the Scope to Terminal 8 
- 554 of the SUPERPOSITIGN BOARD to display the waveform 
Son ef the tetal current. r a 
S4t° 7 | Triager the Scope from the Function Generator. 
592 lat Z914 . 
593 aritea_ Press -HELP- t see reuit diagram of eatop 
594 ° or 
ow 595 Press -NEXT- to have your connection checked. 
+ 596 inhibi 


erase 
A 


ao 
> 1 ; 
' yt 
lock 1}, @2m5j:  . ; ‘ 
; . a 
unit j 
next «@2m5 1 ; ; . . 
help *G82sit4a . : 
\ 6 - - 
124 - le 


ra 


ee 


- 681. 
682 
683 
684 
695 
686 
687? 
698 


699 \ 
618 


611 
612 


6 43 
614 
615 
616 
617 
618 
619. 
628 


621 
622 
623 
624 
625 
\ 
626 
627. 
628 


629 


638 


631, 


632 


633 
634. 


635 
636 
63? 
638 


639 


648 
641 
642 
643 
644 


645 
‘ 
646 
647 — 


ra . ’ 


data “829158 - : ' . ; 
erase 3 : . "4 
pack , 33, Ste mene nasee a onan Renee ; oo “ a 
join cke : ; . 
jump n47,x,x92m5k 1 ° 
cale niSe-1 - 7 7 
at 1ag7 * ¢ 2 ‘ . 
urite , You have some errors in. your setup. 4 ; ) ~ 
Press -NEXT- to try again. 7 
Press -DATA- to see the correct circuit. 
Press -HELP- to see a lis of your érrors. A ; oO 
HH . : ; : : 
unit x82m5k _— ‘ , 
-kack «82m5 i a: mo, . 5 ; ‘ 
next ,  <azm51 . eS , ' ei 4 -— . 
at 1qg7 
‘write | Set the frequency of the Susabien Generator to 
“ Saud Hertz and display two periods of the wave e , 
on the Seapes.. .. . _ 
“me : a * a 
anit ~G2m5) . a oe "8 
pack N33, 66 (od) (de) sabag (jk) +4 (abcd) eoeeees , . . 
join ckd. : = : pe “gt if 7 
‘jump | N47, *92816a,xB2m5m . . & 2° 
eam , 3 . 
unit ~ ~82m5m 
thack ip alee is 
next ¥a2mpa , 
at 1962 Hoye ua 
write ‘Exper iment with oe SUPERPOSITION BOARD ° for * : \ 
a while if you wish. <n ae 
P Pe \O 
When you press -NEXT- you will be taken to . ‘ \ 
3 short review Deverire the Audio Oscillator. an 
HR : 
fe , ; ‘ 
unit »B2mb6a “os we 
base : , ms as 
, festart - = 
join _imode . 7 . a < 
jump n47,xB2mb6a,x : a FS ; Lo se & 
back x#2m5m 
next = xf2m6b 7 ie is 
at ; ad , ae ; ~~ ; 
write You are ready for a short review cover ing your > 4 , 2 
exper-imerital examination of the Audio Oscillator. ° F 
ees . a, . , 
unit xs2m6b : ~ * ~ ws ) 
back «i2mba ° 7 ' : 


“. ‘ . 
+ i . ; . : 
L_ * 2 iad o- 
° .  648/% next g2mbe og ' . 
| _ 649 at " / 697 . ‘ . 3 , = 
SaaS ae write Set the Audio Oscillator to: 2 - ) ‘ "9 
. £ = 4 : +3) . . 
651 fiperate at a frequency of about 28,998 Hertz. "@ + a . 
; : 4 ‘ : e . . 
‘ < Fle ; = ¢ 
“652 Be in the nonfloating mode.‘ os 
: ' t 
~ 653 ‘ Generate a peak-to-peak voltage of about 48 volts. ° 
654 rare * _—~, * 
F ° ‘oe € 
655 unit x«A2mbe , ‘ Oe : 5 
656 .cale nSlLensi+t ; 
4 657 pack NIB teeeeeseseesreeeeee acd (pq) c (uv) >+ 
658 join chew 
al 659 — pump n4+7,x%,xFombcas 
668 next ~tslB8a 
4 661 vex 
. 662 unit xfs2mbca 
663 pack TURD HH EAH DHE F HEHE CHFAF HHH HE ttt FACHe 
; 664 join .ckeow + 
665 jtump nA? ,«, xP2mbd 
666 next Yiisl@a 
667 Kw Y : ‘ 
66% wnit | «embed “s 
669 hack +A mBlD 
70 next ¥ff2end 
671 at FAT 7 
H72° write _ Great ' > 4 
2 : *, oe 
673 Experiment on your\own for a few/ minutes if pobcnish: ' . 
are: ee oe ee 
“eg \ 675 unit’ . xfi2sh1a 
678 next Smit 
677 ‘ats 197 : 
A7a write The frequency setting of the Audio Oscillators 
674 1s nok quate right. 
698 \ Recall, that the frequency of the generated output, - 2 
oe is the product of the frequency dial setting and , : : 
* 682 ot the oe dial setting. a 
6383 _ « If the frequency dial is set at 4 and the RANGE et ° 
634 dial is set at 284, the generated frequency should , “~ 
68% ~~ BE ea ea: mo, \ SP _ 
686 arrow 1911 ke ; 
BBR ame agee.,1 
688 end ‘ ° : 
a a en en eT me part=1, block=k an 
Ni : 3) ° ae 8 * 
\ ‘ 
block tk, x#2sMza oo 4 © 
=a F ‘ 
. . 9 * Hg 7 ~ 
» ~ ' 
° oo. . . ‘ : 


unit ~ »82s82a _— ; , 


nert WARIS 2b . - 
at 1 ity? : ° ig 
vrite | In order to Avsetay a specific waveform on the Scope 4 
ao the amplitude can be most accurately read: ; 
. ‘ 


- The y DISPLAY FUNCT TON must be set te the pertinent - 
INPUT channel. 


7 w 


Recall that every reading from the CPT screen has 


- B pratible error of O24 om. Therefore, the calibrated e 
VOLTS FULL SCRLE must pe set as low as possible in order 
tYoive mavimum-vertical traverse to the chaeplavesd Rie ee ; 


Payers ft Myc 7 : 
i TIME FULL SCALE of the Scope. must be ij 


ot te displav the desired number of Leer icge of a 
her nave form. 7 3S 


“4 7 


. ‘e 


Press’ -BACK- if You are ready to proceed, - Te 


vf 


or « : P , ' , ’ 


erass -MEYT- if sou need more help on the Time setting, 


ye 


¢ 


neat ; ne TT . P * 7 . 
rs < : . ‘ 
at cyt ; 3 ; . . : 


vee 


joke Le T represent the time duration in secends of i4 : 
Lepeariod af the waveform. 1 . a : 
, ae . . fs 4 7: ° ‘. 
; Move pegicd of a sine, wave is showh below. 
mr peor Ode ; . = | 7 Lt ; 
ares 0-15, 256, 108 . ae 7 2 33 oe . 


urghe £ tat, 17aiptTso MAL 17 48>T woe , ' 


= ih Ova VE Ost in, ale a7 - 
L “iN? : oe 
bie yee Jf the freaiemoy of the sine wave is 490% Hz, ' Stes 
the parirod Tort the vinve expressed in milliseconda is : , 
TO. LHS preiescn 2 a ms. s 


oat , a 

array yo 8 . 

Beye ae 
Y 


Touma des remr ete _ . Pe 

hr he jot, 29LASRight | and Ty2=.1 L25dat 17 38>. “125dat, AZ 47>. haeas 1858 >msec 
mode write . aa - 

ne . 2 ca a eater” ae ; Ne : 


eine! -e , wee ad . _ . : 


ety 


i — | —s 
amat YIPSAGA yp a 
ner whSinoa _* : \ - Ps 
a “tin ’ =. . 


i a x e eS 
: : : Lowe > 
: : . ci : t 
. ; t . 
. , - 3 , ; 
' » a: a fs 


. * ad “ : >. 
736 at = OAT - : Pee in 2 
737) write Both the Geape and the Audio Oaci listen éircudt: : a ‘ 
738 *  edémmnons are nermally grounded by links on their 5 
739 ~ _front panels...Then, in this case, only one connection 
745 1s Fequired béfueen the ungrounded output of the Audio 7 ae : 
741 Cse1llator’ aiid the INPUT of the Scope. oe ® 
742 ~«¢ - CHECK your gennect ions again. : . 
743° end : 
744 ) : _ ‘ ° 
745° unet xS2sh4a - . _ ; nee "tet kK 3 
746 next xA2m2a ee a. hg ore 2 © 24 
“747 at TAT ee so. ne © @ 2 
744 write 7 Remember that the period (in seconds) ‘of a:waveform _ & ot x 
749 is the reciprocal of the frequency: Tesyf. 2 * , {m4 
758 eo To observe only one complete aaie’ of a waveform, ‘i 
75i ° the TIME FULL SCALE of the Scope must be set to aa a poe 
Se ane period, of . : 
753 4. Also check: the setting of the dials” relating i) 
754 | "the A ahanne! on the Scopes , : 
Deer ecceeccee rapce seen ne Pete Rienrmr ee nen ere rt re w---- ‘--= ‘parte1,. block=1 Sep mceein 
£ - ise 4 # 
_ i : . 1 
‘ me - s ; 
block 11, °° «#2s05a ™ # ae F 
an 2 oe , . 
“256 unit = »82sB5a “ ae os 
767) back viom2a So ’ ‘ ie 
75a. nevt ~AZSI5b .. © ‘ x. . 
759 “at ini? = > j a. , 


765 mite " Having problems @ 0 7 ~ = 
‘ ? = ‘ ‘ ° ; i. hee 4 
761 Press -BACK- to try again, or, ne, : ; _ y, 


762 press +NEXT- to see your errors. . 


763 HR ~ ey, 
% ; : : 3 ae : ; 
764 unit wA2sA5b ; ; uo " 2 
765 join ckdau . ae . oe . 
766 next n47,«82m2a,xs2m2b - ‘ oo) : \: oo 7 
THF ea . : . , P ; “ ee, . ats 
a. . \ 3 e , - 4 He 
768 unit xH#Zsh6a + ” ee ae - 
769 next iZm 3b se Pe : . face 
778 at aay . . . . . 
771. write ~ Hint! & ts ; : 
7720 0° . . The wed adjustable- stot jag of the paper 
77300 Generator is located directly be tou the red ’ ” 4 
774 ATTENUATOR knob. . 
s ao ‘ ¢ 3 $ a? 
: , 3 \ ; , 
Se X\ : : : 
- . ; 


775 
"+776 ° 
777) hee 
776 unt 
779 at 
. 788 write. 
781 
782 
{ 
783 
784 
785 
786 7 
787 
788 ; 
789 . end”: 
798 wax” 
7914 Unit 
792 o next 
793, at 
794. write’. 
‘795 end 
796 KR 
797. unit: 
798 at 
799° -write 
eae. 
681 end, 
BH2 ° ye 
803 nit 
884 next 
SHS. at 
£96 write 
6u7 ~ 
B88 
899“ end 
Bre tx 
unit 
“next 
at. 
write 
circle 
' chraw 
4 
ae 
draty 
. 


ae . . : 7 . 
' : = . i : 
| . | - . 
\ es : . : 
« * a 


P . a 7 5 7 . é 
oie . Or et . re a a : a, 
W828 1a - = & | ° ; ee Ys 
er", > 7 . : : : 


lei toy that the Audio baci ater Pau s i , 3 
tonnected oe the A channel of the’ Scope. 


‘x@2sa7a™ . Fs , : 
8H? ° a * 27 — 
The frequency of the Function Generator output 77 
is the product of the CYCLES/SEC dial setting and ~ % 
the MULTIPLIER dial Seti. we ae i 
The black OUTPUT knoB selects the shape of ake , 
the adjustable-output wave form at ne red output ~ Si. + Mee : 
jack directly below it. - | : : 
"= The red ATTENUATOR knobjcontrols the metas: 2 = 
be the waveform af the red output jack.. As usual, ‘ 
“Fhaoci mum oo fully clockwise. c - . ae 
‘ ; - \ : - a i 
ahah tg ee : a _ 2 
B2m3d a . - : , : , * y 
107 eos ae : - : v4 
You had better check. your dial settings again. . 
- ¥828098 . wo te es — 
1987 : er 
Te answer Audio Oscillator, ene: a Ns : 
‘To answer Function Generator, _type- b ; a: 
‘ . 4 - ° q 


xBem4a s ° 
1997 ea ie so i By . C 7 

HINT! The’ leftlred output terminal of theifudio ak. hae . 
Oscillater is -normally connected to ene black ground. . : 
terminal by a. mete! ground link, . : 

j Me = Co -_ . 

: go .e . ro 8 ee i - F 
weesiia | ‘¢ Co : “ 
x8%sl2a , ™ en : , - 4 
1807 ~ os on rn ; » 8 = 
The Function Genenator and. the Audio Oscillator . - ‘ 


should ,be connetted” in series, that is they ahouls 
form a “single continuous ldop' hie the Scope. 
32,152,288 ns 

1924; 1936; 22363 2242; 2.142; skip; 394, 169; 1739; 1746, 

. 368, 1693 384, 169; Skip; 2144; 2744352729; 2829; skip 
2933; 2633; 26143 2914329333 26313240, 45; skip | 


skip; 
25H, 48:230, 48;skip; 235, 38T 46; 35; skip; 243, 31 te 
238, 31; okips 1916519125 20123 Skips 182,192 74,192) ai 
Skip; 895186;96,186 | Spe 
Skip; 92,189; 85, fea = 7 


te 7 au , = + SS 


825 at) MIT. 2H 
ne 
; 


ee e mrite CeoPL, 
aoF ak 14a: 
826 ubite .. He, 
eo e PRR 
ec owryhe. F.G, 
54 ctrele 2,103, 
At ccirdle 3,344, 
823 circle 3,314, 
‘ @l4 circle 2,°48,6 
835 cirele 3,224,614 
826 anmhibit srase 
ri - i * . . 
i \ ee a 24 ' iS 
ney ; ; 1 ’ : » 
wes : black tm, H2s12a / te , os ote , aes . 
ef . F « a 
ase unit ¥B2s12 2 . , , 
i 839° next ‘ »om4d , 
e4a moder erase ~ fo 1a os . 
ef 64h oat 1A? ' * 
B4o suribte. The Functidn Generator and the hicio Ose11 lator 
sa /  shewin be fontcread an series, that is they should 
abe Doria 34 a Sei loop te the Scope. 8 . 
sf omoade 9 urite . : . : 
. eB i6 ak ce most . 
ote cumyie The hest/ acurce far the evternal trreger of the . 
‘ fan" epee og the TH AT of the Function Generator. / 
: tam eae le 4, 11S oA. : , . i / 
aiee EP ofan ne ee a ee vy 
omer ve o OP e 2 
arabes TR EG OUT AL 
tes an : : . ‘ fr on ; ; 
3,7 a! howe ° 
’ ; st : ‘ ¥ IN s . - a , ; / = ‘ 
PME rt +honhta ean ; | 
ern 2 ae Tad & ; SN ~ oe 
RE? calle ae a eo a i 
SRR pyede erin a / 
ann at tas igs, ' 8 / : . 
"bee uate . Commer the non- -adjustabl zee) wave output 
B61 from the Fi ctién Generator tq terminal 5 and 
B62 the nen- Yo ane cine wave dutput from the 
eo” Fusctypin jescaratag ts ferminal 1. : 
. ane _ tannect tna common input oF the board (terminal 11) , 
yo , tex ured : 
gan a Connect the A INPUT of the Scope to Terminal 8 
an? af the SUPERFOSITION BOAPB to display the waveform co 
BoR of the total current. / 
aou a Triecer the Senpe from thd Funetjon Generator | as 
g7a at e414 


* ote . ‘ 
B7y write «| Freass -HELPY to see a circuyt giagram of setup 
e7s . * or : 
' §74- Press -NEY T- to have our connection 


. * | 
: VA . = ° ‘ a“ - . : w . 
7 é 7 
874 entry  e#7st3ae. 4 ~~ _ _ : 
875 next 1. - -~d2m5)~ ' at - 4 Ae a _ 7 . 
878 dra 199, 2h; 166, 263:Skips318,263:347,263 ~ +t ~ 7 ” 5 age 
877 made | urite es . . “ . fo has 
G78 “ircle 32,496,449 : os 
8749 isan 289; 72855285 699; 209: skip: 236; 256: 6563636; 236 “a 
RAS vt z13 - * rs a. 
Bl. airifte = SCOPE FF. OG. . ane = 
832 chraw 199, 2633166, 275: skip; 218,263;347,276" ; i, , 
Bas circle 432,464 : : 
TY at ye le A re ; é ae 
AAS wole JG, 68, 422 ; ; 
886 <irele 3,143,434 , : : 
B87 circles 2,298,461 § ok “ ' 
Rah circles 3,983 424 _. 7 4 ‘ ae ‘ 
GAA hee 207. 4615256, 4615256, 418; 166, 4903166, 419: skip ‘ ; at? 
aon 149,4315143, 367; 47/3673 47, 168; 144, 168 . & 4 
MAL circle rs 188," 
AAP tra 16, 1685272, 1683278,174 4: ee . 
S95 ee 435,463:459, 463; 459, 283; 39M, 283;skip Se 
Rag th. 44s 450, 444; 450,324; 132,324; 132,265 ; Thy 
2 Pa: 4245353, 346; 90, 346580, 19H; 121,QIR | i 
396 at 318 aN 
Bays fr ite . TO. so ; 
gan - ‘ 
B49 A t - SIN 
Par T.I. GRD = 
amt oat 2919 - 
OWS mite fitter you have mace your cormections, press -NEXT- ; ee 
Qna ond 7 
_ * ao 
Sutheneyseeaeebedeenensu sees Locus wenn anne -- 222-222 === 2-8 - partel, block=n ----------- 
~bLook In, xM2sisa - b oo 2: Te ; a 
9AS unit M231 4a & , 
946 “yorn® * chelw eS ; 
ag7 © next ASM j 
an Hele “Hosisa 7 
0c or en oe Pan? . 7 . . oN = 
Vii urike Press -HELP- to see_a circuit diagram of the setup OS 
911 or . . ° 
ate Fress -NEXT- 40 have sour eet 1ons checked. 
D1 vtem a fo , a: : 
v . 7 Sas ‘ F ‘ oe ‘ ; . e, 5 
914 unit xH2S1SAa | ! ; 
Fis ches fimse : 
GLA) mode erase - <= ‘ ; 
Qqy fraiy 54. a1? 95244, 244; rskip; 259, 212 32496,249 
gis ice: write - Qo 
919. draw 25a, 212; 259, 24M pskips 259, 179: 259, 205. / > os, 


s 


‘ 


12 . mode 
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© Sore ro 
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met pe 
o23 /yrite 


963 output 
964 joins 
965 “join” 


noe has + . 


yy 


erase 
~42g19ae 


x M2816 
vatemSk 
.Hesl?a 
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ty ae 
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£ “ im | < 
at pe or . : . 
' < : di 5 x 
: ae 4 Press -HELP- for a listi of your, dial errors. ; 
ask wwe : ; one é > 
e ¥ 
fh . ie f 
93 unit yf2st7a 
935 pack rt, +f++ (cd) (de) seis ++ (alacd) ++++444 
955 Jorn ckaliw « \ 
Qs?, and oa ‘ % AG 
a an wan” \ . an E : 
8 . ‘ f a ‘ 
G39 umit -, x#2sl8ae : 
ft halp ~Bom4a 
941 at 1g ° ° ~ 
\ 842 purite ‘rou seem, to nee had diftioulty With the review. 
aT 
942 *, Press the numker you want to do: 
i) ‘ : 
: 944 Asi Repgat the review quizes , {~ 
™~,. 4 N be . F 
2 4, 945 ?. Pepeat ib ea eal . 
ae 7 ry 
946 3. Peview hequency abdr empl ityde. . sg 
in 7 \ sit 9 
947 4. Revied floating or grounded operation. ° ; - : 
48 arrow: {M45 Lg so. j a 
~~ 949 lone 1 = ; ar: ‘ 
ae Shh store! mi ° a 
LL 981 ansmer ” 74) . : 
952 pump ‘“,xP2m6a.@KA2mola, xI2m1a,xf2m4a 
Sees ka ao: 
» 984 unit 4 : : = 
955 back A2m6b aa q P Yes . 
G56 join, imode eo ; ss i 
957  yurnp n47,x82end,x : aaeres ; " . 
: 958 ‘Sourse né ~ “4 a a : 
oe Te re ee ie j ) 
969 cele n2='#e244', 3 
er ne inzi+1) 4 (ne (nz 1 +1) Smask$07777777777 Sa BB088089) +o46g300HERB, : 
Gat sone in2iel) ene 2141) 
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end 
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course 
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imode 

J] mpmes 
leave 
xB Zend 
xG2mnBa 
xBenia 
“Bett - 


xwB2msey 
ww A2mM 3s 
wiomad 
¥Bemse 
xem f 
pea Mea Ed 
xBemah 
MAEM 1 
“xl2m4a 
vi 2om4b 
~G2m4e 
wi em4d 
xP 242 
xem f 
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leave 
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. £3 ig “y re 
os : | : i — 
( ae a , . 
s 2 = ° , ba j . . 
lesson infarmation — ’ 
* J i é : * 
: |. 5 ee P 
yesson name = Sense ae, ° 
ataneineicete: = 93729773" ” Se 7 
ri . os 
; ee 
lastledited on g3/2i/74 dt 11.13.42 ; y - 
_ by neal of course eecge , ti a a _ + ae 
. ae i ve “ r 7 a : - ’ . : 
a at site’7, station’ 27 0° “8 
ee ee name.= J P'Neal ° a - 
} department ae: 2 ae: 
; , , es _ 3 : : 7 - ' ‘ 
telephone number, = * Sarr 2) 4 . ° 
- ; é . BA a : ; A 
“ siscipli nes E *. , 
ts level 1 ae estmah . 
rl, 
descripign ae SSON' = he Operation and. Userof the - Audio Oscillator, HP 2amAB. 
‘ f ‘ ¢™ 
; ’ . 
2 i ° i f 
aa ae \ 
. ° ° a» 
e ; ¥ iy 
- P s 
; ; ; ee ‘ 
— 
' ‘ y / 
a i cf bad ; 
aa 
/ - 
ae :: / : 
ae od 
4 ® Pa 
=" a [: 
4 a Pa 
™ . 
. 135 : 
¢ y Ss z Pre a P 


> = = : 
ae oo lesson eexG3 at 2:29 am on tuesday, august 27, 1974, 
f 
LS Meeaebheteeg een saae ae nea poe eaters Gran pone rece part=1, blockea 
: / : 
\ SO i 
j block ta, eex#3id : : sy wee 
2. stop uae | 
3 For Neal, CGERL, Room 248 EEB. oe 
4 One lyne description of this lesson -- mn , 8 
‘ i A ; ‘ ; an 8 F * 2 r : ¢ 
The Operation and Uses of the Function Generator, Exact 251. ae ie y 
: ? : Oey . - a ; ° 
Divisions of this Lesson: —. Block Unit : 
Id fon this file | ‘ eeyfBid -_ 4 
Experiment eex83; _— é ° : 7 "ao 
Objectives \ 8 -  xI3mia-  x83mBa : 
. |. Measure 'wave parameters xB3mia  x«i3Bmla. 06 1 
Oper. of function generator » * «+ x#3m2a  —- xi3m2a iz A 3 
_ Development of eqyi. circuit’ 3 BG 3m3a 7 ee 
final edit 21 aug 74. neal. : ; ae 
"14° #list into ( _— : 
, 7 15 *list ‘symbol i 
“160 wlist -varian, charset, eget nyens cgechar a 
LR trae . oe 
= 18 start : a : 22% 
, 19 finish endunit 
o Oh write » dat, 1B1 > Leading the CGE Character Set 
2 charset egeindexcss onan 
fe arase 
23 dataon 
24 area €exi3 
25 0 eet 3) 
a me 
1 ‘block tb, x#3msa . na , : 
_ ; ; ; a. . 3 . | : 
27 umit xA3mesa . . Lo a o 
28. restart . _ ‘ ; 7 - 
za join imode ; : : y : 
38 jump n47, xS3msa ,x - : 7 
31 at — 488 , \ 
32 write THE OPERATION AND USES OF THE eon GENERATOR, ( 
"330 ( . , "Exact 251. 
34 . ‘. The learning objectives are: . 


. ees 7 a “136. : oo - - | , 
va 


us 
e 


e an = 
’ . 


Y To measure the period, amplitude, and sg. 


saveragze Fal) cMebactaristics of a Waveform: ; ’ we 
i ; an : : . , 
*2) To properly drive a “two- terminal circuit’ - ; : : 
with any. perrodic voltage having any adjustable a ; ae 
- or nonadjustable V ee ir Vay. and any tk nN a ne 
"4  trequancy within the tsetul Lig of the Firrict fon _— . fe Pe 
Generator, while trigger ing t Function Generator, q tor. % . 
» internal ly, axternal ly, or manually, my ome Ty Te rs 
eas -_ . ; 2 P As e : ‘ " 
_ SI To experimentatty determine a practical ae 
equ tivalant cireuyt fer the Funct 10n, Generator 
* ,2 3 seen_looking inte its nena) ustable SQUARE - 
"Weve output terminals. ae oe 
ee a? ¢ . A os ’ * 
Sac usceves Soe ewes & ----- 2 ee ep ee ene 
. r a 
. ee fe \ ks : ; 
block. Ic, stomia \ \ \ a 0 
‘ . \ : P > as 
oo. ar V4 ’ 
ynit + Ima : \ 
back oaimga a ‘ | a 
cale nSle-1 ( to eae: Y . a ae 
sero nég \ mR ge ° " § at ; 
net | ae , oe \ vb : oe 
MHQ ce : A ss Vo? aE = 
Ti 3 : ‘ . =< - * , 
: not _ \ , ae 
at 1187 ‘ "* 4 MS 
write Here, you will be given an opportunity te ‘ , 
_ c review the physical properties of waveforms (i.e. : : 
Vp nr frequency, period, etc.). You should Si resae be ° ; 
ao “quai nted ‘ulith these concepts. They will be used 
extensively in this éxperiment. ; : a rn 
Wr ‘ : , hs : : : : . 
mit Tam tb a 7 ‘ “8 * ; 
‘mevt §  wwomte ‘ a rn are oa eo 7 i ee 
bevck, + ImiA 233 . os 
a ON oe “4 ae hen 
urite From the waveform d Carer below, measure - 
the fol lowing quantities: : ; 
join | «i%sib : . ; ( _* 
at 417 
mrvbe ~ 1) Perired - SEES ey sec, ; oT, . ae 
2) Frequency o) | Herts. - . Ao ; 
a - / . . f - 
" Tne Be pueetnede eth ae gern: WOLTSs 4 . ts " 
4) Vibe Wo CST tS. , : 4 ‘ a . 
Wee Pe volts, — 
fe ; ‘ : . : : 
ts 6) Van, Bee _ volts. a : e : a 


ae . = Xs 


' ; wen 
77) eeae : doto Loop avoids: repeat pee 
78 scale n191¢233 - - “1 Pe 
79 ~doto 2line, nis8o68, 64,1 ; \ 
“BB eale N1G14n191+298 : | ; 
81 cales . (miGB-61) ,v1G2¢.95, 28, 28, -28, 4g: * 2 
7 8en.-cales (itOG-61) ,viG3e1.2,2. f ~ % - 7 
“83 at nigi oj « v a ; 2 oho 
. , 384 writes n(ni@g) ,¢z,vise2, v193>,, ve a? 
\ 65 2line. . j . \ -. 2 : 
86 join ri51,~83sla,x@3slal., x#3sla2\x, ~KIsla4, xP%siasS ‘ 
\ a7 wore: ~~ “\x, ge 
J) \ee> unit- xSamie -\- \ ‘ y . . 
\. les next xgamld \ ‘ ~ 5 at ° 
‘ of back xftimibe i ye 8) ; oo 
, O81 cale nSte1s5 \ $F for first use of 283sith "3 ee 7 
. . nS2e-15 . 
s \-« “t 
\ ss MROEE! 3 7 4 : ‘ : cae 
~ 94 at 1887 - . : 
a 95 write It 13, often desirable to know ether Cipiartariee 
GA ‘\ of a wave in addition, to the time’- amplitude char- 2 : 
a? , \\ acteristics, One Srenpae ewe pectne Nee (DC) : 
. 9A : value-of the wave. - at ae 2 » - 
: . : . a ‘ . 
2 te For now, let us concentrate our efforts, on SYMMETRICAL 
- ABS eforms; a later experiment will, present a nore : ‘ 
ist mathematical approach for finding the average or “de : 
“1H2 e value of any waveform. : . 4 . _ 
Bendapiecemae deepen bas coawesesene wee meee cena sep ne en tennenn--at--=:- partel, blocked --5--r---+ 
a) : : . - ae 
~e * & S eos 
bhegk td, xB3mid ‘ : _ = 
“184 unit ~~ xB3mid | My os ‘ . : 
1S next x83mle .- : ; 
186 help oe ~ ‘ Pa + A 4 . . a 
“1897 back. a3mie \ \ ee ° . 
. 188 gt! 688 , “ 
179 write what is the average ( de ) valuesof the symmetric . 
: 1th “square wave below ? erie ts volts , rie % 
re : : eo ef. ; : ; : 
112 ° - -HELP- is available : 
113 “join. x#3sti , - : . : ae 
"1 4 gcraw B,15:18,15: 18, 7155 2B, -155 28, 155.90, 15538,-153 30,8 = yO 
Ff Als ‘arrow = 732 9" ; a 
¥ “ 116 ansy 8 -- i 
LiF owen is me , . , 
“118 unit xB3mi1e. ~ . geo _ 
r119  hélp . x@3sdj 7 ; . 
129 +next?'  xf3m2a sae : , 2m 
121. back ~S3milco  ” he deg a x . oN 
. 4122 cale. nS ie2it $$ answers for second call to xf#3sth. 5 ‘ 
12: n52e-18 _- 2 


: . cat ‘ : 
ry € bd . * 
’ ‘ p m 2 Yweree: “ 
aaa "15305 , ee ie a | eo fe : 
125 at 698 i \ . * \ oe ee oo. ; 
126 write Now suppose we were 't Be the ae or de i ees \ mom WY RS ee 
127 _ level such that the va form Ye symmetrical about ee . = ON 
128 > @ non-z alue. reaver effect on the wave- , 
129 form blows: what is ‘the average (dé) value ?. 
| cc volts 
131 , ‘ 
132 ee -HELP- is available . ° 
133 join *8381i . : 


134 gdraw 6,28318, 284518, -16; 26, 185 29,28; 38, 28;38,8 
135 arrow 1126 
136 ansv - 5 


137 eee < 
ane e cee eee------ EH sne ROR R names etahe Sone eee prc nee Sartell, blockse --------~-- 
4 - - 7 ; “ 
an , — cn 
block la, x#3m2a : . as . 
139) unit xP3mZa < « . 3 
148 restart aa . : ’ 
141 at - 987 - ® se 
142 write The Function Generator produces different signals _— 
143 over a continuous range of frequencies. The para- ; 
144 ~meters of these outputs are adjusted by three i 
145 + | groups of Siete . . . Z 
146 : . 1) OUTPUT : é “ 
haz 2) TIMING , cm, a 
148 3) TRIGGERING . 
“b49- If yaul wish to See het any of these groups does, 
158 ‘+ type in the number of that group. “If not, just 
iS. press -NEXT-. ee - 
152 pause - = * : 
153 keytype n78,1,2,3,back 7 . 
154 . jump n7a, xA3m2b, xG3s2al »xf352a2, x83s2a3, x83m1id 20 5 . 
155 ex : - = 
; . ; / . : 4.38 
156 unit? xG3M2b : F 
157 restart , _. ra & 
158 base . aw . 
159 back . x@3m2a a 1 res G ‘ 
168 next ¥S3mM20 ad 
161° help ~H3S2b. eo . . : : 
162 at | 1185 _ . se, te =. 
163 write . Set up*the Function Generator for a nonadjustable > 
164 RAMP Wave having a periodof 2 ms. ; . 
"165 - oe Display this wave on channel’ A of the edope using ; 
166 the Function Generaforn as the’ trigeer sodrce. 7 es gk 


\ Ne : _ ; NX ’ 
= , c - 
% ’ ‘ 
« a . . ¥ 
167 . -HELP- is available. . = 
7 aieiatalehsteteiataehetel - were ee nnn ere enna e on---- re tetatetaiated eeecnee gee parts}, blocksf --------- 
Moat NA a a . . _ ° 
oY, ae : Nay x # * % 
= ‘Ss . , « * 4 ’ . . 7 aa ° 
block’ ff,  x83m2¢ — on : - 
169 unit xA3M2C° / 
178 zero. n62 7 
171 ns | a - 
172 nb4 ! , F - 0 
173 pes ; 
174 n66 " a 
175 né7 * . . ; 
176 pack ae ne (de) labed) asaf (ijk) Fete ee eet 
177. yoin ckd . 
178 calc = n55en47 ; _ $B nSSe-1. if dials wrong ” 
179 jump n47,x,xB3m2e1 
128 pack ri33, beeeeeeeea i ijk) teteeteeee r Pe: ; 
181 join ckdl : 
182 ale | n62en47 $$ n62e-1 if freq, wrong 
183 pack NIB, ++ eee (AE) ++ +Qet eset eeesee ; 1 
184 join ckdl 7 on BGs ae 
185 cale ni63en47 - . - $$ checks trigger eo 
os 186 pack 33, +444 (acd) + fabod) Attest es estates a . 
187 join} pet . $$ checks dials 5,7, 8 _ 3 
188, calc)  né7en47, OS oe : a G 
"189 pack naa, es fop) LEEPER EEHEEEEE HEHE HH : ’ : _ 7 ae ‘ 
_198 join ck . - mu : 
<e 088° Bale n64en47 + : ~ $$ n64e-1 if oe wrong 
192 entry x#3m2cl , ; ' : r 
- 193 pack nig ASSDIAOSIIAPSAINGaTsIBasAa+H0 " ‘ 
194 join cke 
og 195 Lamp nis,x#3s2e,x “$$ falls thru if dials ok 
196 jump n47,xd3s20,~83m2d $$ xGfIszo jumps to helps 
197 ke 7 
198 unit xB3m2d ' . 
199 restart e 5 
288 base _ - 
291 back xH3m26 . -« 
282 next: x«e3m2dt . - >. ; ‘ i 
283 help “~BISZi 7 4 ; 
284 at “1482 . 
295 write Now set up the Function Generator for a sine wave _ 
206 with a V -p 7 if V and having a frequency of 1, : ‘ 
287 ‘He. Trigger the Scope fram the Function Generator ‘ : ’ 
2a8 and display the waveform on charme! A of the Scope. 
259 . , , 
218 -HELP- is available 
ee re been n nee n enn ennn ne part=1, block=g ~----*-- 
Soe , ” ap 
: a. 14) oS 
( . ° ia 
r<) E x 
AIS 6 
a . = © a 7 Fr 


) Uh yx 
7 ra N ii 3 
block 1g,  x&3m2d1 JO -" : 
\ ‘ 
212 unit  —xB3m2dt . 
219 zero. n6g , _ $$ pre-set for use in: x#3s2j 
214 “  ne1 | , 
215% n62 : 
+ 216 n63 ‘ 
217) pack n33, ++ (mmo) ++ (de) savacf (tuv) g (ab) vb (ode) +4+d+444 ~~ 
216, join ckd . ‘ 
219 scale nsSen47 : : 
228 jump n47,*,xF3m2die q 
221) pack T1323, ++ (mno) +++ +ae4++b (cdef) ++4++4+4 . 
2c je@ine ckdl 
223 .cale.+ nien47 
“224 pack NI, t+eet (de) t++tarereteeeeeee 3 
228 join ckdt : . 
22& cale n61en47 , . * 
tee _ aT, o+teeeesesc f (tuv) eo (ab) d+eeeeteete on ‘ 
228 dial 11 on f and 12 on.t,u,v 
Nes ee . a or dial 11 on g and 12 on aor b 
238 join “ekdl . , “ “ . 
“231 cale Ti62eN47 “a a : 
'232 antry .~aism2die . \ . 
233 pack 1133 , SonBeanaDUpAAoerBABooINANAs +A Gs a oe : 
234 join che - » ‘ TN) 
235 jump n&S,%I3S2j,x : 
236 jump A4?, +8352) ,xFIm2e es 
237 the | : 7 p * 
238 unit —-x83m2e ° 
239 basse ; - ge ) 
248 help «MIS2q oo : : . ‘ 
241 back + Mam2d : . i 
. 242° restart : : 
243° at 1 4516 ee : a \ 
244 ite | Next set up the: system for an adjustable square wave 
245° having a-period of 1 ms. with 4 V “4 ef 18 volts. Set d 
246 up the Function Génerator to be manual ly triggered 
247 : and display the waveform on channel A. . 
248 ; * : 4 : : ; et ty ‘ : 
49 ~HELP- is ‘available " . % 
25H worn. ; ‘ 5 
251° unit x H3n2g . so 
252 | zero neg $B pre-set“ for xB 382087, bs 
(2530 | ney : ca . 
“254 path 133, "++ (mop) ++ (clef) + (ae) +¥<F Chuv) x (abi) 9d labo) seeeeeee 
255 join ckd ; ; : 
256 cale nS5¢n47 es . , ; : 
287 jump — n47, x, x@3m2e1) ee * =: i 
258 *pack . n33, ++eeee eee f (trv) & (ab) eeeeeeeees : fp 
6,299 Join ckell ~ 24 oe te ‘ ; 
,26f calc:  n6ien4a7. 3 ; “+ ead . i : ~ 
2s % : 
en ° ‘ ae 


re 


Ss, SESSA 


back 


entry 


pack 
join: 
cale 


entry . 


pack, . 


join. 
Jump 
JUMp, 
1H 
unit 
restart 
base — 
help 


at 
wnite 


KR 


unit 


base 
ZEro 


pack 
join 
cale 
JUMP 
pack 
join 
gale 
pack 
join 
cale 


pack 
join 
Jump 
jim 


e 


£99, ++ tonop) eve. (ae) s+o4d Cab) ssegeee N 7 


n61en47 


xS3m2e1 

n33, ROH ERENPR OPS SSRNE PAPE Eee ee 
cke : 

nSS,x@3s2r,x * 
n47,x@3s2t, xB3m2h , 


xJ3m2h 


xA3s2w 


. ¥f3m2e 


1286 
Finally, set up a 29 V, 


‘\ 


\ 


_n triangle wave at a frequency 
of 598 Hz. and a DC Seer of -5 volts. Display this ‘ _ 


waveform on channel A-of the scope, which should be . : f. 


triggered from the Function Generator. 


-HELP- is available’ 


a 


* «83m2 i 


- nbs 9S pre-set for x#3s2x 


né1 
nb2 


ns, ++ (nop) ++ (de) ¢ (acd) saf (ij}) © (ede) fet) +reree+ 


ck 4 

nSSen47 

ni47.&%, *XD3mM211. . 
n33, PEPSE TEE eT A LED ATER REET 
eke * 

n6s~en47 

TIZ3, +4444 (de) +t+attteteeeeeee 
ck. 

nel en47 ; 


«Af 3m2 1 1 


732, SBSBBBOBEANOBSINGalBBOnases+ A 


ckhe 
n$5,x83s2x,™x 
n47,x83s2x, xB3msa 


block th, x83m3a‘. 


xA2m3a * 


equiv . 


. 


I 


388 join 
399 jump 
318 Back 
311 /at 7 
312 write - 
313 7 
314 
315 ee 
316 
317 
“318 
319. ke 
328 unit 
321 — back 
332 at 
323 .~write 
324 
325 
326 
327 
328. join 
329 draw 
334 
331 - at 
“332 write 
333 at 
. 334 write 
335 
336 
337 
338 
339 Kiker 
348 unit 
341) back 
342 join 
343 aft 
344 urite 
345 
346 
347 
348 : 
349° “arrow 
358 specs 
351 match 
1 352 at 
353 writec- 
354 at 
358° urite 
356 
357 
SEG Ke 
359 wmnit 


36f back 


imode oe a 
n47,x83m3a,x. ° 
xB3m2h 

1285, 


Function daneretor aa has been developed, 


2) Esteblish ‘the app ceabridey of this = to the 


Funetion Generator for any given circuit conditio 


w 
xO 3m3ka, , a, 
xfamia ee . / 
a6 ; 


consisting of voltage sources, resistors, and: other 


circuit elements uséful in circuyt theory calculations, 
A logical first choice would e an IDEAL voltage source °° 


. 48 illustrated below. ; . 
«M3s3a - : , ; ' 
93.75; 1237;284,385:274, 381; 256, ee 
261,296 ee ee oe 4 
1138 * - ° * ag 
1, CH) . te neo 
1806 as - « : 
An ideal voltage source, « (t) is defined as a circuit 


“element whose éTrcuit cole 18 a prescribed: function 


of time and is independent of the circuit current. 


other words, in the suggested equivalent cipesies Ve, Ct). 


15 independent of i, (th. - woos 


xAImM3e , : 

x83am3b = + 
“W353a : ' * A ; ’ 
1787 . * Oe : 
v.,'t) is the open circuit valtage of the Fulxcfion 
Generator. If this were the dorrect model, Would 
vou expect the amplitude or waveshape of thd velt- 
age between points A and: B to vary when a resistor 
is placed across the output?: (vesyno) 

2418 - , 

nookno, bumpshi ft - 

n51,yves,no ; . 

2417 0), 


nf1l,no,no,ok : i i 
eff? t 7 ‘ 


The output voltage will not be atiactad when a 
résistance is placed across the outputs; it should 
bes ‘independent: of the load, as mecei stem 


xfamad 


xH3m3e , : a - 
~” . 


“Bane, 
care 


The Funétion Capavater must be represented,by a model 


. 


Ne, 


-~ sic . oe 
= e 
361 at 1886 
362 write We now have a model of the Pincticn Generator to Help 
363, us predict its: per formance in a given circuit: apy es ‘ 
364 tion. Let us now consider a specific case and s¢e how “aff 
365 accurately this first model predicts the hehavior of | 
366 the Function Generator. ; a 
nee eal laiaalatetatataielatatae teenie fee ee eccene parte1, blockei ecresce- 
i * ee ti, #3m3e' . 7 ‘ vs ; et vo - ae 
e ve . 2 ay : : . 7 . . 2 ; 
* 368- unit ~~ x#3m3e “ om 
ane 369 next ¥8383b at 7, =e : ie ‘ ; 
378. back xs3m3d s a Te Sc |X - _ ae 
371 at 4g5 a = 
372) write  fAiccording to Kirchoff' S : Ver tage Law, Vp = Ve on : t 
373 open circuit. Since our model is an ideal voltage . 
374 4 | source, Ve should not ,change when a resistor is ae fa 
375 placed across the output: Let ' este if ‘this is ‘ 
‘376 the case. : ee toe ; 
(377° join —- %ff3s3a an. a — 
378 draw fe casa og 8 
379 -., 144131445 : noe : eiugk ae 
* 399 at 328,338 \ : oe pee 
381 write yy an 5? + oF 
382 at 2107 : 
383 write Set up the Funct ign Generator to produce a non - . 
384 adjustable square wave at a frequency of..848 hz. © ae 
3850 ' Display this waveform on channel A of the Scope y 
396 e.and trigger the Geope from the Function Generator. 
a nee nn nn nn enn nr errr eree ye ne een nee ee beeen ene eee nee---- partst, blocks) ----<---+ 
‘ 
block Lj, | x#3m3 3a * 4 
Loy : ; a <s - a 
388 unit xpam3f of} ' ‘ sot = ee 
369 back xP3m3e - , s* 
398 help x8383d. — : . ; . . , : 
391 next xSzs3¢ ~ ‘ ds 
392 at 386. . . " ; a = 
‘393 write Our model predicts that the voltage will not be * = ; a 
394 ‘ affected when a peelsten is placed across the ‘ 
gas | output. 
396. join x9333a eA ou . 4 
397 draw 8381296, 368;285, 3533296, 346; 285,399;296,332 -"  * ; = & 
395) ‘ 28553253296, 318; 296,285, ee 3 : ° a 
399 at °° (1788 7 we 8 - 
40% write’ WUsine the RESISTOR BOARD, ITEM 32, place a 588 ohm . 
4m resistor across the output of the Funetion Generator ° . 


482 : nodes A and BE) as shown above, 


f) 


Ed 


31 unit 


Oo. 
ERIC 


497. 
° 498, 
. $89 . 
NG | EK 
411 unit °° 
412 back 
413 “at. 
414 write 
“415 . 
416 
417 
41s 
“4149 arraty 
428 specs 
“421° match 
422 at 
23 writee 
424 ‘at 
425) write 
426 
427 
428 
429 
438 


432 [hase _ 
4336 next 
434 bach 
435 ak 
436 write 
“457 : 
"438 

439 jain » 
448 at 
441 write 
442° 

. 443 

444 

445 0 at 
446 orite 
447 arrow 
448 specs 
449° wrens 
458 draw 
4510. at 
452 write 
453 ; 
454 

455 

456 ‘answer 
457 at 


Press ‘ -NEXT- when you have done BO. 


¢ 


a e we 
*HXNOTE s You should-still be displaying a non- 


adjustable square wave at a frequency 
of 888 Hz. 


: _ -HELP- is available 


xO3niIe : : 

“%B3m3 f ae . an : -_ 

1999. ln : 

Our ideal voltage source model predicted that the 

voltage would not be-af fected when a resistor is 

placed across the output. Can the Function Generator 

ve represented as.an ideal voltage source? — 

Re ate ete (yes/no) 

1422 , “8 

nookno, bumpshi ft 

nS1,yes,no . ° 
41 3 

nmI51,nO, No, ok 

“7a ‘: 

fin’ ideal voltage’ source implies’ that the voltage 

will hot ke affected when a resistor is placed 

actoss thé output. Hence, the Function Generator 

cannot be represented by a. mode | consisting only 


- 


e . . 


ef an “ideal voltage source. - 
on ‘ 
¥ NS 3h ° aa ne 
‘ “ : , 4 : 
«8 3m3 i \ 7 ek, ie 


. . re 
« VSI gS Ve ; 7 
SMG. : ; 7 


Tt would appear that the ideal voltage source model 


for the Function Generator 1s not adequate. : - 
‘Consider the following model . 
oN AIste 7 oan 

Z109 ‘ 


This model consists of an ideal source and an* 
unknown R,L, or C element in series with it.: 
If a resistor ‘were now connected between nodes 


A and B, Veg would... (increase, decrease, not change) | 
woes ; . e P 

2524 ae, . ; 

bumeshi ft, ckextra ye * . 


fyncrease, not change,hotchange) 


ZAASs 266H™ 


2789"... 

blo. Thee utput would decrease because R__ (=5889) 
and the unknown R,L,or C element would form & 
voltage divider. bel Var would be only 
a frackion of Ye +s : 

decrease ~ : : 

Zanes 


. 4 


458 write Yes, and our edrlier observation (Van decreased) 
“459 - would tend to/support this ‘model. . a ; ‘ 
468 endarrow / - 
3199 


“press -NEXT- 1 : \ 


3 ‘s 2 ‘ . * : Aa) 


A 


ee eee Pocdesecccdnatad foe eel getasseassteestee t aaaue -- part=1, block=k ----- in 


block 1k, xJ3m3i - ; / a + . 
 &, ss : — .. “es . ry 
467 unit eat f iS : 
463 <back xAIm3h | wa : . . . 
469 at 1987 
472 write We remember that the open circuit. voltage of the ~ ~ 
47 Function Generator was a square wave. With an Ri of + to 
472 SHH ohms cornmected, is the output still a square 1 - ‘ a 
473 waye? moe, 4 
A ee A a ee _ ¢ yes/no i : 
475 arrdw 1428 : % 4 ac) Py _ 
476 specs bumpshift = 3 
477 answen ves Pb “4 i Ys 
478 wrong/ noe : - ? . 2 
479 at “1687 - ‘ . 
4ag write If the ‘output of the generator does’ t look like a # 
' 431 . a square wave, no conclusions can be made abouwt the . 
452 unknown elements at this time.- However, you ‘shoul: 
453 have found that the resistive load did not alter the : : 
454. waveshape and answered:’ves" instead of "no". . o 
485 tion ; ie = : . 
, os? ; . ” * a © 
486 unit — x83m3j" 7 
487 bac xB3m3i , a 4 : a ; “ 
488 at 128% . ns . 
489 write The output “of the gene ctee with Ry connected is 
495 exactly proport iona! to Ve and would appear to be 
4916 independent of time. This would, ‘ead to the con- 
492 elusion that the unknown element has a WI relation os ; 
493 that is independent of time. The only element : that. . a 
494 ' satisfies this condition is a. ° 
| 495 arrow 1738 ane . ; x 
496 Specs bumpshift,okspell 
497 answer (resistor, resistance) ' } 
498 Kk *: ~*~ ea pf 
499 unit *P3m3k : : \ LA _ 
59g back 83m j 
5Hi 0 at 487 
. 582 write Can the Function Generator be represented by an ideal 
893 source and a resistor if the open circuit voltage is 
5B4: a square wave with a resistor across the output, and mo 


SHS | the following. waveform res ults? (yes/no) 


oe , : Lily i" il), 44! 7 ; Zee . 7 “4 
career . | ops f | ey ae otf fy. a) : ; | 


556 at 164 
. $87 write time 

588 draw 16483 1689; 1289; 1418; 2918; 182741227; 1436; 2836; 1845 * 

399 1645 : : 

Sig arrow 744. , aa 

"Sil specs  nookno,bumpshift  - 

$12 match nS 1, yes, no ; x 

S13 at ~ 748 . ‘ 

514 writec nS1,no,no,ok : - 

S15 at 2288 ; 

516 write . Since the output is not a square wave, the relation 

517 , between VY and I is not constant. * 

5-6 mK oe . ; 

"e 4 * . 

S19 ‘unit |, x#3m31 . mY : 

S28 back x##3m3k . » \ 
S21’ calc. mS1e-2 $$pre-set for xF3m3m “y.. : 
$22 at 3H ‘ . ; ( 

523 write - fA simple equivalent circuit for an actual 

$24. 7 Oe) comtro | hed - source driving a resistive lgad may. * 

525° "be assumed as shown below, where v.(t) is the : 

‘SM - *y voltage of an,ideal? voltage source rend Ry isan: ' ¢ 

/ 327 internal resistance. ‘ : " WW gs 

$28 join, , asset | “i “. . ‘ 

529 join xH#353k ri : 

538" join, xias3f ny F 

531 at 2619 , 

$32 write where Vs (t) =k (ty + v(t) = ReiL Md + Rit Ct) 7 _ 

S33 : a 

534 or _ 

535 * . 

536 i Ne =e R = Ri ptt) ne . 

S37 at. 243 

. 53@ write: Eq. (1) . 

539 at 2787 : zk i 

S48 urite lle wilYVimit this task kovdetermining exper iment- 

S41 ally whether an equivalent circuit of this type is ~ 
“$42 , © . applfeable, and, if.sg, evaluating Ry: ; 7 
Saumnes wen nn nf onn anon noe nnn n e+ Ie - ee eee = Te =~ ------- partet, blockel a as 

block 11,  *#3m3m , PY : ; , 
| yO oo wy, 

544° unit ¥83m3m “ee ‘ ° : 

545 back <PJ3mI1T | 2 3 a é 

546 addi “WS t ie $$writec’ in x#3s3l and x83s3n | , 

$47 join xA3sjzel , 

S48 join  xM3s3k : . ; : : 

549 -join _xhas3f 3 ‘ ' F 

558 at 21411 ‘ 

- $51 write In our setup only RL and Vi, are known: 

552 Neting the given reference. direction, Lee 

553 . write an equation for I, . a 

S54 ~ os 7 


1i7 


° 555 
556 
‘ 857 
558 
559 
56g 
Sol 
562 
563 
o64 
565. 


. 56% 


- . $6? 
G68 


ona 


Poa do 


7 ~S 


Whol WA 


wn 
ca 
bom) 


won’ 
cw oo 
a Roe 


me. 
Pure 


on 


on 
o 
moh 


9 mo Oo 
4 TN 


ST Wp An Ant 


r 6HH 
61 
ABD. 


on 
c 


arrow 
specs 
put 


storea 
ok 
search 
» 
yumi 
search) 
jump 
search 
pump 


at 
urite 


arpou. 
PNEINETr 


i aret and 


write 
draw 


on _ . 
fed aes 


aryont 


6a. Nansuer 


A4 


bAS 
Bae 


o OW, de 


unit 
DASA \ 


hack, 


nest 


OY ADE 


\ 


e _ - 
I, nn a cee we eee ane ot ee ne 
2524 
bumpshi ft, nookne 
: 3 
+ =’ a t 
/ . 
i= yy : 
de 2 ; = . / 
a5 e } 
7S eo + 
née, 3H i ees — a 
'ys',2,n6M,38,1,n61 
n6i,x, x#3s31 : ; 
‘re', 2,769, 38,1,n61 a F ‘ 
n61,%,x93s31 . ° ae 
'yizrl',5,.n69)38,1,n61 
nhl, *83son, KHI3s3m - 


‘ 


x 93mIn 
83m am ; ‘ 

noiel $hysed in xH3m3p . 

ns1¢-1 f (4 

Sas 

In order to experimental]y measure a current, I,, 
with the scope, we measure the voitage, Vis produced 
across a known resistance, RL» by that current and 
calculate 
; ° . VE . 4 * 7 
oy eae a 


Py 


. 


‘ 


Observe Ty with PL = 59 ohms. Is the.waveshape of 
T, adentical to. the weerefokm you observed for Vo ? 


’ ae = fel = 
ae Wes TIT . 


S 


2248 : 
Is the point at which I, crosses sero and. is positive 
f 


i 
er 


rating ak the same point on the display as it war 


— 


“ = LP . 
bumpshi ft - : 
1614 ’ : 9 


Lanes . 


a] + 


‘Once again the waveform is a square wave 
5 e° om 


Lawe:1e4s . ; - 
bumpahift . Se 
Zh16 . 


1 here, 


wAAmao 


“em In 


A Amd 


~ 
He 
oo 


618 catchup. 


ee ay : : . . & 


611 at  '595 Oe go Be, se _ ahi 
612 write Eq(t} . vi(t) - R gL () = Rip Ch) - oS 
613. at ° 19657 . : ° : . : 
614. write Excellent, you “have now shown that Eq. (1) for the 
615 proposed circuit is not violated for the value  - : 
f 616. o-° Ry = bao ohms; in that ; * * — * 
617 \ . Looe e 
= _ Vg t} = 588 i, (t) +R zit) = (598 + R,) i: Ct) . 
628 where Re may be a positive real number .« ; 
621. at 1495 : , 
622 write -Eq(2).- , eo a. 
623. -at 2287 — 
624 write The above equation could not apply with R, bei a’ — 
625 positive real number if the waveshapes of v. (t3 farnd 
‘626 i, it) differed, particularly, if ip (t) » Bo aiken : 
627. VEE Be ox 
ween n nee eit i wee een ee- wonn--t-~------ sala adler ater part=1, block=m -----+------ 
. 7 ; y . / 
. block 1m, x@3m3p A : 


629 unit x#3m3p ‘ 

638 inhibit erase ¢ . 
631 lab xf3S2e2 : ; ; of i 
632 back ¥A3m40 a ; ( 
633 help ¥xBISIO 


634 data  *B83s3q °°. 7 | areas . . 
635 next xB3M3p2 : : 
636 vat 287 . i 
637 write / You have not: shown that Eq (1) atics for ‘all z 
638 values of R, with a specific value of R,. Todo so es 
639 tabulate vo p-p and Th pp for the specified values, _ ‘ 
648 of Re : 
641 When you have satisfactorily tabulated values 
642 for five different resistive loads, PLATO will plot ; 
643 Vi pep versus I, p-p" 
644 ~ ows ae 
645 | REMEMBER: Ip = Vo RL aS ms = | ) 
- 646 size- 9 2. .* : . 
- 647 at (A213 ) 
648 write “Data point no: : 
643 calc: nis7ensa-S : : cm a 
658 at 1246 : gee * ‘!, Se 
651 .showt nsé,3 . _ oS 
652. size a, ok x +\ 7 
653 at. 1412 uO om oP 3 
(654 write Choose Rj ef (ohms) - 4 nae i a 
« 655 . Ps rm r 
656 | Enter Vi =___.___i__ Wolts) {medsured) - : \ 
6o7 7 a 6 : ; 
656 Enter 1, = ~—---~-----~ ‘Fimps) (calculated - i . 


659 at 3222 * og .* - y : i 
* : “ » ; — 


\ ; -: . 
669 write -HELP- ‘is available Mi ue 8. 8. ee 
661 at ‘ “A s 5 vO : ~ , a : te : a 7 : ok ‘y . 
662 writed n51,58H, 1899, 258,198,59 ‘$$resistor . ees 
* 663 cales\, n51,vi3se599, 1908, 258,198,58. ~ oe . pe 3 
664 cales | viSh,v52017.6,24.5,19.4,4.65,2.55 — $bvoltage oh ae Wt ce att 
665 arrow’ 1623) || e  4 er ee: oe? at” 4 WS 
666 store vi3l \ : ! - 8 . ee —e . ve ; 
667 ‘ansy v52, 18% ve aM 
| 668 ne a : : a a 
| 669 ‘at (2°87 . - a . . . 
678 write ‘Your readings for V_ must be as accurate as possible. " ; woe, *2 ; 
. 671 Be sure you are displaying the largest possible eo . on 
672 maveform on the Scope. Press -LAB- for an'explanation. oa oy : bey 
673 endarrow ot ; te f Bee S 
674 gale vi32e (Wi a1/v138) _ | 
675 join 8383p : ( i sop ine ; 
b7a pause : a a . SO : 
i AF? . join keyedata, x8353q, ™ 7 oo 
678. entry  «#3m3pi a eo a2 ee ty 
£79 next x imIap2 : pow 
688 at ° 1824 : “eo - 
: 681 srase Wolo * : an : i 
682 catchu P r , oy 8 
683 at P 1822 - Lane i~ _ ~ 
684 write loo. 2 % : 7 
695 inhibit erase ° , 5 te mph as 
' 6896 data \ x AAS Ig ‘ ; : a 6 on a oN 
6ay arrow 1622 - ok - 4 4 
‘688 store  ¥58 ; 
689 “anev' 9 vi32 -— . < a + . ona 
69h no : 7 . 
691 draw 28439; 2862 
692 at | 2013 ° a a 
Bu write Thought I-wasn't looking, didn't you? Let's #4 
Ag4 try that division again. I, (=¥L4RL)=? , . 
£95 endarraw ., 7 : : ~ 
696 ee, _— “ ; : 
, w ; ¢ a ok ‘ 
writ “HIMIAPZ ~ a, ee ‘ oe ; 
erase 7 — 
yon ri5 8,“ _X, XA3S39t, xPIs3r1 ; : i ; = : 
Add 1 weer ’ ; - : . =e : a 
. mode . : : 
at - 1521 e ; eb hte 
write Press -NEXT- “= . oo : 
next es * . a oe . 
. . 4 Pe od a : 
ee nee yee mere pe et ne oe en en en ern ne £_- part=1, block=n -------<-+ 


Pe 


rR blodktn, — x#3m3q & 3 : a ae ae 


a “8 od 
: ‘ a 
{ : Fy as 
©. oy : 
, s ‘4 i | : : ' 
©) - : = 150. 
ENC | . - 


, eee, GS 7 
s . tw : : ee Py . 
+ 788 next xA3M3r ys 7 ve 
- 789° back xg3m3n “~ ke > F : 
wig at’. 31g ; : . : . ' 
; 711 write’ For any range of I wane the graph is a S diesieke: . 
“Ss Wie? *, line, the negativ@Pef. the value of the slope can . fe a 
713 . be used as the value of R, and for that range the 2, 
rb 71g ; assumed equivalent: circuit is “applicable. : 
-«7{5 origin 199,198 . 7 : 
716 axes + 30,248 1. # . AME, , ; 
717 scalex AB ae “ . ar ee ee "awe 2 oe 
718, scaley 3H 2 ty Cie 2s of ane “6 es 
\ 719 labelx .02,.81 eee-r 5 . 2 . et P A 
~ 7A labele  1ey20 7 oF . 
721 ‘size | 2° S 7 . “y : A x 
. 722 graph -.82,28, VE ; ’ 
723 locate 2? ae 
724 write I laps) a : . = . » 
28. sige “ah. — a a ae 
726, genaw “e142, v1433 V14G,v14i; vi44, v145; v146,v1473 ial holed os . , * 
» 727? dote Lline,ni##e149,148,2 eo ae wee . 4 
728) locate v(nlgO),v(nisdel) . D9. a 3 vee ; ° 
© 7QG writes’ im1GB-142) /2, 5880, 1eBBa, 2580, 1600, 580 Sg eg PC, * _ 
(738 Line . ; . an i : . 
731 logate «845,25 | o 3 ’ , We a ° ( 5 Bt 6 
722 write ‘slope = “Re as ms gg : eee : ’ y 
73R KY - ae A . “ , | Ras ; ‘ 
. oF = . , ’ 
"734 umit > xf3mar j ; Sie. 
735 next  ¥@3end we? a, Ss 
back ~~  -»93m3 : 2 - q ‘ 
73P~ at - atta : : - = corn nn ne ha ae 
38 urite Thus pou-have experimentAlly shown that this a oe 8 Sm 
739 "  eirefit is anvacceptable ivalent circuit . — _ 
7 Ae > * modell “for the function ger erator, for a ranger . . 
741°. bet 2. Ce 1ne ohmé, - oe fe 4 oe . 
742 oin.. haste e a se : ‘ 
ee BE 4, an @ ge ee , A s a 
744 urite | Pe e Ps P 7 . : ~ , : : 
745 at. S708 woas...* ° ; . , 
746 cwrike “where Pe 1S the’ assumed peerwel resistarice of ‘ inti Sy ge. 2 
_ Fe seen the, functron generator and Vs & voltage source. ' -_ ; Me a a 
7 745 a ; Eeyond this ratige| houever, ‘the model is not “et -* _»? , ‘ 
a oe applicable and other cirsuit elements must be rn rn 
758 7 sineluded ta account for variations in the slepe spouse, : 
pate OE Me - _ ‘ .%) 
Sc ieetetatatetatatenetataiaiatrtakeiabeaseiedeteieiedeietedetet eae ete ree tetera! .part\2, block#a ---------~ Pon 
; a 7 ~ : ee - . > 
. ae 4 ee. : oo . ” “* ®, ‘ 
block 2a, | x83sla a - a _ ea Bang : : 

: . ; a . ‘ fates _ ‘ ‘ I ; soe 
753° unit Aidala a : _ 1 2 is ‘ : 
754 -arronm . 431 \ : . : . . _, e. , : : 
758 store  wSr . ° ri 7, _ 

756 ans aS , . oe . i 


757 cale nied 


. oo. Fi 
758 n6Be-1 4, LC. 
759 no ” ; ON 
768 «jump xB3ste a : 
761 ‘entry x#3s1al : : 
762 arrow 631 ' . 
763 ansv 28) -_ = at 
764 cale n51¢1 
765 nb len1 : 
766 no. : in 
‘7677 jump . x@3sid 
: * & t e 
os 768 entry. x#3sla2 
769 arrow 831 \ 
_ 778 store n54_ sta, 
° 771 ans 28 c 
"772 «calle nS 12 : - . 
773 =.= * t n62¢-1° . ‘ ‘4 
77% no . : . ° 
775) jump  x@3ste . . oo 
i - «2, 8 7 
°° '776 entry x#3sta3 ‘ : 
€ 777 arfow © 1931,» we 8 : 
. any -28 or) — - 
aale 5163 ye cr 
n63e-1 \ 
; PAL entry . xf3sia4 : 
".7A2 arrow | 1231 _ 
783  ansv 48 _. : . : . * 
84 calc |. ndie4 a 
745 né'4e- 1 Me sa a, 
iu es VS 7 | . . e 
i WY Fump x Hast f : 
: "entry «fastas _ 
arrow 1431 \, - : . 
af ansy "* 28 , ; ae 
791° ono \, : 
792 0 yUMR 4 x*f3s1¢g \ 
ee : 
794 unit ~° xf3sib ‘ ; 
79S -~origin \75,13@ . te OSes 
796 axes NR 19a, 308, 192 . ‘ . 
797 sealex ag 7 ‘ 
798 scaley 28 ‘ 7% th 
799 labelx" 25,5 ‘ ; . ; 
B8H Llabely 14,5 . ft 


$81 gdraw W, 4512.5, 28; 37.5,-28; 62.5, 28387.5, -28; 198, 8 
882 graph 186,-3,msecs : gscuet 
8832 graph -5,23,volts 


i 


-Ba4 frame | =48,-138,375,148 a ] 
BOS. wee > . ; . 
. ~ \ 
/* 886 unit wAIS1C° 
7 : ee : : Lae \ 
* - “ : fad \ 
re) 152 
ENC . : 7 i 
: . ~. - 7 
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next 
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vraph 


entry: 
> Cea) arc Uy 


ede ay 


ep ate 
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init 
reat t 
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B3std : oe <—e 

vARmIb OO - j : 7 : - ‘ : 

LAS ‘ ‘ a , . ot 
i, frequency (f1 is the reciprocal of the period (T). a ‘ 

vm nave sai eae ‘that the period of this MANET OCS ’ : . 
es AS 2S, Thus, since f = 1/T and T = 85 secs. . 


xBAmib oa 3° | a x i : 


»B3m1b. . a fs a. . 

S85 . , 
No, the period of this waveform as not ee secs. a . ae 

Cbserve the waveform below >~Remember ing that’ the . 

period is the time requrfed for the waveform to peer ; ; 

repeating itself, ‘determine, the period. : 

Note that your a dial be in units of Seconds. 

(1 msec > .0G1 sec.) : 

XIS tb - . ks 


3 : . . 
x. : 


1 = 29 he ‘ : 


Press -NEXT= to enter your answer * ; . fos CS 


xP38 1's : ss . ‘ a : 
~Aamib £ 

oe6 r i ‘ : 

1oM incorrectly speci fied V aa as being tz,n54> volts. ; 

Mkserve how Vas, 13 noted on the waveform below, then - : a ‘ 
press -NEMT- te. enter the correct, ahsuer. fs - 

ABEL : ’ 

EN Vigne 


* ’ 


wHIZpay. . = : : : 
I aS R 
“tye ty? ; ' 
Pe ariel a 2 ; ; = 1K 


MIsif , . a aes 
net mths : : : 
AE , : ‘ 7 os 
The peak-to-peak value is Via = Vinine Observe this. ’ ‘, 


om tne waveform below, then press: “NEXT- to enter 
the sorrect answer, , 
<M IS81b : , ‘ 
whGate} : 
AG, - 29 4 
Pye Oa aR, - . 

"TL 1a fr-p) . . 


° 858 write For this waveform V(G-p) is Vaa,- e this on 
"859 the figure below, then press -NEXT- tofenter the 
669 correct answe™. t, * 
861 join xf 3816 : 
. 862 jon xS3stel a 
663 graph 28,19,V(8-p) ' n 
“ n “v 4 
‘Block 2b, x#3sth i. Son 
‘865 unit x8331h 
Q66 join = ~ff3s1i : , . - 
867 edrauw G.$S218, 155 18,-153 28,-15; 28, 19; 38, 15;38,-15; 39,8 , 
. 4 e . . ; ‘ ; 4 ; 
869 entry xf3siht we ! : : 
869 at 214 7 : mm 
BIN mr ite Sime this 15 A symmetrical waveform, : . ‘ 
o B71 "the average value is the line alsout which 
872 : the waveform 1s symmetrical. | / z * 
, 873 -OR- . . : 
B74 . taking a different approach... 
ars a . => 
, B76 ‘. Vimaxl+Vimin)_ = AVERAGE VALUE . 
‘ >> , A ’ < 
4° ° “ ‘s ‘ 
‘ a7 Enter View "42. s-u----- volts “ : 
ot A729 a : 
fog any ae VERON ie a i taal is 
cal Sie 1 ' . 
we s 
ge Re “| The average value is then= _' 00 volts * 
eo 8h arreu 1g. . , Lo aa 
4. aay nel ae : a . 
“gk arrow 1333, aaa : . : oe 
¢ é e 
ana ans re ae oe ei “cae, 2 vem ee 
ae Sry al 14442 p POTS Pes ¢ raed Pre. + ee ae Bets + os 
f 
6%. ansyv ned ‘ ° 
fat. one 1 : * : . 
, Bayt at 1536 "4 ek oe G 
- an ; mrate |. Le + (K2,mS2p) = 299 > 7 
GM, “ia 
) 69% ; and 2 . ' . 
" ‘AG4 toe me 
: ° > : 
e295 umit 4 wHFsth. is a 
89H origim| 75,158 : ; 
ie B97) ares BH, -1087, 3A0, 188 : 
893 -calex ) ao “\ : 
* gq -caley i oe , 
et lakely ;1u, 8) wood ‘ 
at] craph  -2,22,Volts ‘ , 
912 eraph (36,8, Time . a 
Dis ac) te _ 
94 mit yeFS1j 
ae | . . 
\ pe es 
; -\ 15i 
9 ; a . 
s+ _ \ : ‘ 
ERIC \ : s. © 
Prien ronani ~, - e 


part=2, block«b 


t 


o_ 
ERIC 


s 


Fr 
985 join x83 i ‘ ae 
986 edraw 4, 2;18,28; 19,-18; ag, -193 2g; 283 30, 22;38,9 
“one I DF jom > *83sihi ’ “ 7 os 
988 end ~ . . 
989 wx ; : ‘ 

‘918° unit xB3s2a1 — ‘ ‘ -  & - # 
911. next x am2a 2 ‘. * 4 
912 output vvoutput help. reviewed 
913 at -.. 798 ‘ 

914 write The adjustable output of the Function Generator’ 
915 : 15. affected RYE ; 
916 . Pee! ; 
917 1) The At ewuater The red dial of the OUTPUT 
918 “ group. This dial varies the voltage. of the output 
919 waveform, a | t . 
92% : ~~ - 
921 2) Output Selector- This is the dial behind the 
922 r attenuator. It is used to select the periodic \ 
923 signal to be” contro] led. . 
924 
925 3) * BC Level - This dial chance | the.V,,  ” 
926 of the adjustable output, - . 
927 : 
‘028 4 4) Terminals- The one terminal affected by- 
929 above dials is the one directly below the 

936 attenuator. The terminals to the right of " 
931 attenuator have a constant magnitude-and level 
932 end - ; - ° . 
933 ke : + ; _™~ 4 

s . ® e 

934 unit” #35282 = re: ? 

- 935 next XA ImZa ‘ 

934 satus /7timing help: reviewed’, ; 

997 af 1a98 > : 
938 write The time it. takes a periodic signal to complete 
9$4 : one cycle is known as the period of the waveform. 
940 , ‘The number of these periods that’ occur. in ‘one. second 
941 . is known as the frequency of the signal. The Timing | 

s 942 seotionrof the Function Sigel allows the 
9.43 variation of the signal! s frequency, The output 
944. frequency is the, ‘product of the eee and the 
945 CYCLES“SEC dials, \ 

946 end 4 : : 
. .. r $ : 6 
* + - . ‘s . 
ay = a rs ,? 
f . ' ‘ , ; : 
‘block 2c, «Meteo. : as 
948 unit ¥H252a3 ‘ os ' : 

“949 output vrttiewer neviewedsy 7 
958 next kis - 

9810 at cag 
952 urite — To trigger‘ means 


s to initiate or start a cycle. 
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Pag 
9 
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993 
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end 


A 


unit 
“back 


at. 
write 


“and. 


ae 


unit 


pack 


join - 
malo 


yrs 


J Am 
els) 


LUT. 


J Lumps 


on 
an ed a 


unit 
newt 


help > 


back 
at 
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urmite 


wm | 
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‘ eA ts? 


external voltage orevent. This statiory 1s rk 
equipped to external ly trigger the Function 
Generator 4 etner*than manual triggering); thus 
you should use the INT sett ing-~unless you. are 
bse aoa to do otherwise. 


The TRIG OUT terminal is used to as 
other jnstruments synchronously with the 
Functiom Generator. 


‘ a . 
ee a he | “YO 
Ped - - 
+A AMIB pat . Cote _ 
1187 06 5 me ‘ ‘ , 
Femember that F= 1/1 where: — 

i s 

F requency in Hertz 


7 er 


3 . , 
Ts Peres in een NS. 
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Also, use the output terminal to the right of: the “ 


attenyator, : ae . 
¢ é 


yHIs20 . A its é ? / 
nas, AISENABARABABAAAG+ aan +FBa +88 al a 
nesend? 

nh? , Has2e, x 
mins ,*«AISTh, x 
N62, ¥AIS2d, x a 


“a N 7 
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nh. 4 ~wW3sr2 Bd . 
Wha, <t35ce1, XAIS2e ~ 


ABZ ee 
+AMss2Pr : 
. a ; ‘ 
“ASm2b * \ ns _ “ay. e - 


11a5 


aspect: ‘You were asked to set it' for a peed of 2 hs. 
» 
Press -NEXT- if vou understand your error’ and 
have cotrected it, x FS . ° 


; F ye 


you would Like some assistance. 


co 


Press 


~HELP- if ! 
'\ Press -AICV- to reread the problem aistonent. 
, ee. 3 ae 


tMe 


\ 


at 


vs 


t “ 
sy , , : 
1841 unit  H3s2e " 
1982 next xB3m2e . 2 . 
1983 back x8 3m2b . . A : 
1884 at FAS or : = . 
1G8S. write Unless you ‘properly set the SWEEP MODE and A 
1986 - S|, PRE AMP dials, you cannot display this waveform . 
1007 °° : on the SCOPE. You should have mastered the use _ . 
ges of these dials in the first experiment. r 
{Bao If you need sia Snob ay ara be Best for- 
{915° > You to review Experiment 1, (Operation ard Use . ey 
{@1t aa af the Os sclilloseope } beatae conti nuire this : : ; “OF 
twi2 |. experiment. o5 0" : a °2 ue m4 
1913 a: OTHERWISE - - & «4 coy 5 
1 1814 . Press -NEXT- if you ween your error and. a Ts os 
, 1815 have corrected it. é : 4 : 
1816 ° Press -BACK- to reread the ae statement ; ; ’ . 
‘ a a . ; 
wen nena nee n need e ne - 3-2-2 --------------------- : wartccecea-pooren-# pants2, ‘block#d, ----------- 
Bi ¢ ‘ . a : . “4 
. block -2d, »f3stet . ’ - ‘ 
* P= r : a r : ‘ 
1818 unit “H3s2e1.~ fo .! ; a o e 3 Be . : 
1919 back ~83m2b _ ) : . 
12m next *ABMIG s Tee oe : ; 4 ON i Be BE 
1821 “help “AIS283 « ~~ : r 
1922 -dt - 8S , ‘ ae . aa? 
230 write The waveform which You are displaying is’ not re one a 
4824. . «” Reset the A VOLTS dial so. “that the waveform is as oe a 
gz5  °* - large as possible without exceed ng the boundaries ‘ ces . 
AB26 <0 6 at the Oaci |oscape screen, ‘+ oo S 7 * ‘ 
¥ a) - “ a : \ 
1G27.. Fress -MEXT-. when you have correctly set the 4 . 
1928 PR. WOLTS fiat, , a a 
“1829 aa , Prdss, _BACK- if" you uiould like to reread. the . ‘ — 
tHe “problem'statement. * . . oe 
& of ~ # s* | a 
° | Press’ -HELP- sah typ her assistance, \. 
: ; aoe ; A . . 
yI3S2eF oe pay? ae 
; - $$ %xF3m3p has inhibit- erase Gi ? 
(BF xBIm3ap avoids first paragraph’ oo. OC io BE 
FGI entry - - F . p 
1929 at a 2 ‘ : “, . : : 
14g “rite At this point of the experiment the -size of the -. , vi : 


‘ 
’ ° ~ . “4 
: e ; 
~ * s 
. tes p 3 = 


\ 
ig41 > waveform is somewhat of a triviality. However, , . ~ 
1842. the final task.of this experiment requires that 
1843. °, you be able to accurately read the peak-to-peak 
1844 ‘ voltage of the digplayed wayeform. As you increase d “ - 
1845 ‘f the size of the dibplayed waveform, your accuracy ~ : 
oe 1g46 - improves, The reason for this is as follows: - = 
aga? at 1408 : + , - a" 
1848 entry: x#3s2e4 
1949 write The normal ly specified tolerance is = + 3% 
{obo * of the FULL.SCALE voltage setting. Thus if you are . 2 
hgS 1. displaying a 19 volt peak-to-peak signal on a te an 
({g52.. FULL SCALE setting of 18 volts, you are reading’ 
1953 — ; 18.volts_+ 3 %, or 1M volts + 8.3 volts. ae 
1g54 - _ + Now, suppose you wene to decrease the size of 
ESS the waveform by changing A VOLTS te 18a VOLTS. FULL. 
1956 — .« SCALE. Once again the tolerance is +4 3 % or : 
1987 4, 3 volts. Thus, attempting to read a 19 volt: peak- OO 
1a58 '  to-peak signal on a 18M volt FLILL SCALE would . oa 
1959 produce an answer of 19 volts + 3 vokts, an, an 
16s —— unacceptable reading. ; . 
“tH61° end + 2 2 ; - +s 
- 1862 %8e | ; ‘ : 
igé? unit | »#3e2f : t 
1964 next © *#3mzZe re , - 
1865 help , - yf3s2a2 ‘ , : . 
Tae back 883m ee i 
167 base oo . : . = 
“1968 at + BAS © ’ , ee 
169 write You were asked to set the timing dials so as to’. © ‘ < 
178 : obtain a pefiod T of < ms. \ a nek : 
1a71 1 ms millisecond) = .9@81 second = 197? second. a 
1A72 Therefore, T (= 2 ms) = 21879 sec. ‘ 
= oe ee 
1H73 . Frequency ff is the re ciproes |” of the period; i,e¢., 
1g74 / f = 147 . : 
LP a ge . ; 
1878 . Thus the frequency when T = 2 ms., is = 
A76 a ° 1 0 . 7 3 
O77. -—e f= _ = 588 Hz, ‘. r 
AAR "  gxig73 Lae ‘ 
1979 at => 2295 . ‘ 
1968 oumrite Press -HELP- if you would like futher assistance. | 
thei - ca Press -NEXT- when you have set the timing’ dials to é 
{ane - - 88 He. , % 
"1983 os e Press -BACK- te reread the problem statement. 
od ; a? ; : a % ? ; 
wane nn nn rene ee ari aa alain clatetatetatatatel part#2, blockse ~--------- 
> , i \ , fen” . : 
* < aie . ; ; 
a - o> at 
. ae . 
108 , ( 
) _ Y 


\ block 2e, x8382q | 3 Say Ss : 
. : é. a ‘ 
ive@S unit - x#3s2g wh : ; ; : ’ . 
1886 next x3s2e1 : y ‘ - ; 
1987 at =: 285 _ , “ 7 
: 1986 write , No, the system is not triggered as requested. Let! Ss . 4 ee 
“1989 try a different approach. © s * a 
wl ’ ‘ re 
1498 , Beginning with re SCORE. ° - ta 
1991 . : “Suppose you wish 46 trigger the SCOPE from another so . 
1g92- °° source, such as the Function Generator, whereiwould § 9 ¢° ° oo =" 3% 
"1893 you position the SCOPE 's TRIGGER SOPIRCE dial? a a 
1894, . 7 ae eee See (ezine me . {. ~ 
1995 Now, in order to Sbtain that external triggering signal. ‘a . ’ 
1996 ; from the Function Generator which output of the 
197. | s Function Generator, would -you’ connect to the ‘SCOPE ' S : 
1998 TRIGGER INPUT ? \ . a ( oo 
” : . . ~*~ 
1999» ' — eo -_ Trig outy Ext)  , aa: fe "ke 
. 11S arrow! 1118 - 3 = & 2 : i. oe 
. 1 18t specs bumipshi ft > & oe 8 4 ee . 
11982 answer” (ext,external) —-- tng ~ oa 
: 1183 wrong — fint, internal) ra = 
1154 - dyvaly "2068; 2885; 2505; 2560; 2968 Oy . 
‘11mS af, 1 2197 rr, ree : 
1146 write Ne... ° so 
1 Ay, the INT sett tr{ggers: the SCOPE internally’ ° . 
11u5 0, “intetnally. You want to trigger the SCOPE extérnal ly. ; _? 
L149 arrSuw ° 1618 * a ‘ 
111A spacs Jempshi ft, okextra so 4 “ah < * P 
L111) arcwer “ ftrig out, trigout) 3 
1112 0 craw 2H6N3 2005; 2585525685 2868 , * e.g ’ 
~1Ple oat + 2197  * 1° 4% - "Sees 7 
1114 writes Great... Onae you have made the connection and/or . ; , 
p1is chal setting adjustments as ‘specified above you will 
Lite” j have the SCOPE properly trigeered, Press -NEXT- when. 
1117 Vou have done’ so, ; 
s 1118 wrong faxt,external) | “AS _ S - . 
1119 draw COM; 2IAS; 25953 25683 20968 ; ; ‘ a : 
1128 at 1 2198 : * 
1121 write No... ; . 
1122 ; The EXT TRIGGER is for external ly triggering Go 
1123 the FUNCTION GENERATOR. You want to external ly . , 
1124 trigger the SCOPE from the FUNCTION GENERATOR. = 
1125 wee: ; a ® 
4126 unit > ie : 
1127 back +A Aim2b és - . 
\ 128° next © xG3m2e : . “4 ‘e 
1129° help : x#3s2a2 
: 113H8- at 5H8 5 . ‘ 
113Y. write Now that you know-how to properly trigger the ; : - 


1132, SCOPE, let's turn our attention to the Function 


1133 ee ae ' .f 2. - 
1134 . : " oo. 
1135 * You have already: noted that a’ | connetion should :, 7 
1136 be made between the SCOPE's TRIGGER INPUT and’ - . > _f 
1437 | the Function Generator's TRIG OUT. As noted, : oe 
1138 - this cormection allowed the Scope to be triggered a 
139° _ externally. Thus far we have not stabilized the yy 
1148 FUNCTION: GENERATOR. = 
1141 at = 1898- . = v 
1142 write Press -HELP- for a Pissenioteon of how to inieoer ‘ ‘ 
1143 the Function Generator. - 
. $144 : i ; ee 
1445 =O Press ~-NEXT- if you know howto propefly trigger . a : 
fe an “the Function Generator and have set ~ pee 8 ae 
; ve _. the dials accordingly. = : ee a 
. Add “ ak a : nee 
1149" We Gpres® -BACK-.« to det the problem statement. 0 . | 
. 7 . Be Bs d . x 
ae si i a as i i es See ene i i i a a ti it i i el i ck Si mr i'l 
Cyd 
‘ peters 4. ’ j - 7 
block 2f, x@3szhi |. . } 2 
i Py . ee 7 \. = a sd . 1 
~ ‘a,  & ee » _ «8 — 4 a F 
“1151 unit - x#3s2h . . oe | . 
1152 zero -n55 . ,» $$ avoids first jump in xB3m2d1 wre : : 
1153 -next,. x#3m2ct ; ; an ee 1° . 
1154 back . x@3m2b . ” : = . : as cas - 
1155 help © ' x#3szh! : SS _ , : ’ + 
1156. at : 8857. : ; 
1157 write. You ar {rot displaying a nevstluatebie RAMP a 
1158 ° wave as salad 1 ree : _ & 
1159 7 ‘ : 
1168 : Press -NEXT- if you understand your error and . 
vIéL- : have corrected it. a : 
{ise 4 we ., : ed ; ; ~~ 
1163° “¢ Press -HELP- for assistance. pt oo ; » 3 
1164 : 
1165 ; ‘fress ~-BACK- to reread the are ot enn. oe “E ; ‘ Fi 
L166 RR ; | at f 
a ts oe ; is ; . i hy : 
1167 ‘unit. x#3s2hi is : —o . ; 
1168. base - . . , oe 
1169 -next :  x#3m2ot ° _ . : : 
1178 lab +: x@#3s2al a 
11714 at 4% 685 an ie, 
1172 write, - The nonadjustable RAMP wave output is - ot 
1173 , located to the right of he OUTPUT dial... : -* 
1174 © Before changing your set-up, vary the 
es * 3 setting.of the ATTENUATOR. You should find ; 
1176. that doing so changes the peak- ~to- -peak value ' _« 
1177 ° : ef the displayed waveform. F : ; ae 
Li7s : ‘ 
; Now connect the nonadjustable RAMP wave t a 
“1188 a output terminal to the SCOPE'S a INPUT. You i ey a 
‘ é ; 3 z . é : 
. % = E 2 + \ 


4 


1181 
. £482. 
1109 
1184 
1185 
1186 
1187 
1188 
1189 «xx 
1198 unit | 
1191) back 
1192) at 
1193 write 
1194 ° 
“F196 33 
- 41196 
1197" end 
“2198 ke, | 
1199) unit J 
(128% pack " 
1261 rpoin 
1282 cale 
1283 9 jump © 
1284 jump 
1285 jump 
“1286 . jump 
12B7 ee. ; 
* 1298 unit 
1269 next 
1218 help 
1211 back 
1212 at 
1213 «write 
12147 
— 
t21s5 
1216 
1217 
1218 
12193 
122i 
1Z21 0 RR 
1222 unit [2s 
1223 next : 
t224 help’: 
1225 back — 
1226 at 
1227 write 
1228 ; 
1229 — 
1238 \ 


have sorrastey i. . " 


o% 


should now find that varying the ATTENUATOR 
setting does not change the peak-to-peak 
value of the waveform. 


Press -NEXT- when you have connected the 
nenadjustable RAMP output. te the SCOPE.'s A INPUT. 


Press '-LAB- ioe a further discussion of the 
Function Generator ' ‘Ss features. output features. 


2 


xA3s2i‘ . 3 

xBIm2d © ° 

1g18 ; ' 
Make sure that the OUTPUT selector is. 

in the’SINE wave position. Also be sure. the 

adjustable OUTFUT. terminal is: connected to. 

the SCOPE. “ 


xM3S2 j , . 
n3e, apanagsaaseasagns+2B0on+ 292408 ‘ 


Teket 


né3en4?7 

n6H,xH3s2k,x 
nbt,x#@3s2m,x 1 ae 
THZ, x3 iS321,x = 
nod, x8352k,, x3s2m 


o 


xB382k a . 
*HSm244 . 
¥83sen 


, t .. 
Press -NEXT~ if you understand your error and 


€ 


Press -HELP- for assistance. 


Press. -BACK- to reread the problem statement. ° 


a6 eo 


¥B3S21 

Him2dt ee . 
xH3s2p “e a 
*B3m2d ’ oe 


TS * 


Caught gu day-dreaming a little, right? 
Let's set that timine dial at: imag He. 


1231- j Press -NEXT- when. you haye:done so. 
1232 , we 
¥233 Press -HELP- if you n 
1234 Ppees -BACK- to vepend hee es em statement. ‘ 
ee oes pe ee oe eee a eae ae ag pepe 
cx ; / 
/ i 
block 2g, x#3s2m: 
13396 “unit | x83s2m ° . 
«© 1237) next : .. xf3mze 
1238 back .  xB3m2d : 
1239 at i ioe a . fo: 
1248- wnite ‘ou should still be triggering the SCOPE firom the 
1241 - '  Funetion Generator just’ as you did in the previous 
i242 exercise. : 
1243 . ; 
1244, Press -NEXT- oe Jeni have. eiaeaueeti the | COPE. ° 
4245 from the Function Generator. \ 
1246. 
1247 a Press “BACK - to Phersed ‘the: ncigitety statement. 
1249. «xe. ° : 
| 1249 unit © xB3s2n m 
, 1258 base’ ; - 
1251, next xB3s2ni g 
. 125% Tab : | x83g2a1 ; 
£253) at, t 6 8tL 
12547- write The adjustable output term? is located 
1255 5 directly below the ATTENUATOR dial. Find this 
1256 \ terminal now and connect it to A INPUT on the: scope!” 
\ 1257 Press -NEXT- when you have: done an 
2 : f 
1258 Press -LAB- for a further discussion of the 
259 , Function Generator’s features. 
xR j ‘i 
: ; as 
— umit.:  x83s2nt a 
(262° pack . n33, AGHGHOIGGHOG + BOn8+FO0On+808+H8 
1263 join: cke 
1264 jump | 47,%x,,x#3820 : 
»° 1265. pack n33, 599000995990+90n0+0999n+099+90 : 
1266 join ckelw — . 
1267 pause *¢ 
1268 jump  — x#3s2n s ; 
1269 x #K 7 
1278 unit. x83S20 _ 
1271 next : «836201 a oo ar 
1272 back xB 3m2d é 
1273 at 1885 a 
1274 write Good, now set the OUTPUT seléctor to the ae s * 
ERIC | i ‘ is 
c. RI 4 i é 


/ | 


( 


thook-a = — 


1276 
1277 
1278 
12795 


ifiy 


- 1231 
1282 


N 
co O39 oO 
, 


fo Po PO ho ho 
Gt co cA o 
“PO YT of 


Se ed 


cir 
pw a 


is 
1 
Ss 


{394 
13409 
1318 
1311 
L312 
1313 

314 
£315 


1275 


Laz 


8 ‘ 
Wit Lhe 


wave position. Adj ust the ATTENUATOR setting dntil 
the peak-to-peak voltage is 19 volts. Of course the’ 
“SCOPE's dials should be set so er you can properly 
display this waveform on channel A. 


ye Press -NEXT uthen you have sat thesesdialslcavactiy, 


Presty -BACK- to reread the problem statement: 


HOR a : : + 
unit wHIS201 
pack Nady ++ (mno) +4+4+4+a44+4+b (odef) ++t+4e+44 
join .« ckel . 
j Lin N47 x, XHIm2d1 1 
pack -. WES, +4 (mnot.++++at+++b lodef) see cens 
join cked tu . ce : _— ; ae 
Praise: : w - 
jump. xf13s20 e* *. ¢ ‘ 
we mw ; 
“amit xB3S2p ‘ bs 
rect «Aor t y > 4 so ee : 
bane ae ; taty : 
at 1198 i. 
Spake: The freqcency of the waveform to be displayed is 


the .product- of the settings of the CYCLES/SECidial 
and tHe MULTIPLIER dial. 


My : t 


Since you want a frequency of 19M Hz, you should 
, et the MULTIPLIER dial on 1998’ and the GYCLES-SEC 
ee dial on e- Fe 


, = Vy . 
a woes vo 1 
arroul tfif , 1 io | 4 * ae 


ssmers bumpahift 4 


: ae | - 
oe el Oe ce) ed \ 
\ * i 
At of HME : \ 
unphe . / 


OT neces , . 
You could set oe MULTIPL rep dial on 189 and the 
CYCLES/SEC dial on és 


Sn ee ee 


ArT cut ese é j 
specs  bumpshift-. > , ma 
armen TL t ey) : / : 
oO j . / 
at 2ey 9 % } 


ire ess s_ “NEXT when you have properly la the / 


/ 


, H fa 
: } 
block @h, ~f3s2¢q°' ‘ 
me MIS 2c 
help ise ae 
back ¥#3m2 


s 
JY 
: 
‘ 
Q. ‘ 
ai : 
€ 


a 


ed 


1328 ato 
1321 - write 
1322 
1323 
1324. 
1325 at 
abt write 
1328 
1328 
1329 end 
1338 0 eR, 
1331 unit 
1332 jump 
{333 jump 
334 TOOK 
1335) unit 
1336 next 
1337 at ~ 
1338 write 
1339 7 
1349 
1341 
1342 
1343. *%»* 
1344 wumnit 
1345 next 
1346 back | 
S47 at 
1348° write 
. da4g0 7" 
ae Ochs 
. £351 
1362 
“1353 
1354 
1355 
1356 © ww 
1357 unit 
1358. next 
1359 |help 
is4f back 
{361 at 
1362 write 
- 1363 ~ 
1364 ty) 
1385 : 
1366 
1387 


a4 
, 


‘\ 


ras 


Don't foe to put the Fanction Generator! Ss oy 


Also, f=1/T (The frequency of | the Function Generator 
is the "product of the MULTIPLIER and the CYCLES/SEC dials. 


2R85 


TRIGGER dial to the MANUAL position. 


. if you would like more information on the MANUAL 
TRIGGER, ‘press ag Otherwise, press -NEXT- to \ 


cont inue.- 


\ 


xA3s2r 


n6H,xa3s2s, x 
r61,x83s2t,xP3s2u 


xB3525 


XH Im2e 
985 


of 1898 He. 


+? 


Then. ..* 


Press -NEXT- 


As in the last exercise, you should have a: frequdney 
Set the frequency dials at 19@@ Hertz. 


* oe 


’ z 
sa FD . roe 


= ne ; a 
Préss -BACK- to reread the problem statement 


“xA2S2t 


. Xm 2 


xP im2e 
905, 


a 


“ 


“ e 


Once again you are displaying an adjustable: wave- 


_ form, this’ time a 18 V,.-,, square wave. Carefully, + 


adjust the ATTENUATOR and eneck the SCOPE's dial 


sett ings (such as A VOLTs, Y DISPLAY, ete.). 


Press NeXT. on you are properly: displaying the 


y. 
waveform. 


‘ w 
\ 


x#3s2u 
x83m2eg 
“AAS2V 
xHamze 
aii 


see reread the problem statement. 


Ny 


You Seeeke ‘to Beane Seine with the 
manual trigger. Before we go further, you 
should be avare that PLATO does not senseswhen 


“the MANUAL butten ig being. pressed; thus, it 


; 
-is not necessary that: you be pressing thes 


Riad 


, er button when the: dial check: is tn - “s 


o 


no 


eo 


‘ 


* 


1349 Z 
» 13 
" £37 


7 . ee a es . 
progress. You ‘oniy ied to have the: system sai ' 
sset up to be manually triggered, press the «>: ° 

MANUAL button once or twice to assure your-, 

matt that you have the proper set-up, then: 


1368 


¢ ’ « . 
nn 13725), proe -NEXT~ for PLATO to eck: : a. 28 
€ z 7 . f) : : i : 
soo 187g Press -HELP- for further assistance. ‘ 
owe : . X- r 
1374 . » Press. -BACK- to reread the problem statement._ as 
1375. wee of! ° : ee & ~ “ a 
a wo . — \ ~ 
1376 unit . x83s2v ¢ <s, a . : é 4 ae 
1377 at. -.6m5* , a a ee i, 
1378 write When ‘the Function Generator's-TRIGGER selection . °- 
ra7g te dial as set to the EXT position, the Function . , 
1388 * Generator may be triggered by an external voltage 2 
1381 or event. Pressing the MANUAL button wey be, ae 
1382 considered an external event. ; ica ie 


1363 = «3 


‘ 


« 


1384 * from ah Funef.1on Generator. % : ° ; . 
1385 ‘end ue a 2 ' : < 
. Woo . ' 
iatain toletebeteatatatetatataetatetaietette a a ee syeduaiedetataianes aatateatatate eee nae parte2, “Blocks « 
\ . ‘w : \ ‘ ? 
‘ ; sa _ : 
™ “block 2, . X88s2u: _ ots * - 4, ; 
‘ aed “4g . : . o oa . x 
"1387 unit |. x83s2u . ee oe oe ow : 
“4998 abo 1. 1185 re: 
1389 write ~  \ The DC LEVEL L contrel,'is below ATTENUATOR, 
1398 5, Careful ly set this dial. Also, since'this dial . 
ao} roy interacts with ‘the ATTENUATOR dial, you may find it 
Tygoo" he: o necessary to re- a the ATTENUATOR - Serene: : . 
1493 \(Sinee you are suthlns a de ‘component into the — 
13e4, waveform, to what position should the “A PRE AMP be ‘set: <9) 
R245 end ' a a to, : . 
L396 ewe | F ‘. % ‘ ; a 
s j , . -_ . r ‘ ‘ 
1397. unit. xDIS2x , *. : 
1396 pack, nes, MELLEL LEE LL CR CECE EE RECT ECT : ‘“ 
1399 joirr eke! . “say , 
1488 calle * nézen47~ x, 2 Se : 
(14810 jump ' *n6M,x8382y,~x ew 
1482 jump | n61,%#3s2z,~ 
1493 ume % n62,%H3S2z,.83s2z! 


* Yq. may ‘trigger the SCOPE either internal ly! or 


14%4 «ue or, : = 
. ‘ . a 7 rt a se 


1445 unit * sata: 


s2y ‘ . . 
14476 next 1 x3m21 ; ‘ oe Mo Gg 8 = : 
1497 back ~~ x@3m2h) ; oe fe 


1488s at oS - ‘. * es ty 


tes 
v 
2 *. 
. 
D 
. 
o 
y 
mame mn 
’ 
’ 
- 
KR sy 
aa) 
™ 
. 
» 
. 
‘ 
Pal 


* 


“4 


"4489 write 


fig 
14ii 
1412 


— Pans, 7 


{414 


14150 
1416 san 


‘1417 ynit: 


1418 next 
1419 back 
1428) «at 


1421 write 


14322,— 


M423. 
1424 , 


1436 


1437 
1438 xem 


1434 -imit 
ae nert 
1441 at 


1442 write 


1443 
14447 
1445 


, 
ve 


1446 pause 
1447 write 


" 144A 


1449 


145 Bey 


\ Now that you have positioned eee ‘yeitacs iejet 
do ities move the Y POSITION knob. 


If you've gotten this far, the timing dials should 


be causing you problems now. However, the Function 


Generator “s CYCLES/SEC and MULTIPLIER dials, which 
should be set at a frequency of S88 Hz, are not set 


properly. 


Prass -NEXT- when you have set these dials properly. 


Press -BACK- to reread the problem statement. 


~AS82z 
xS3m2 1 
x8 3m2h 
BAS 


« 


You are not triegering the SCOPE from the Funct son 


Generator. 


5 


Press -NEXT- When you have ihmehe the necessary dial 


and/or connection eernee tl ones 


Press -BACK- to reread the problem statement. 


PF] 


xG382°Z1 


*B 321 


¥8%8222 
«A 3m2h" 


SNS 


have correcte 


if the ‘understand. yo 


‘for assistance wit 


BACH: 4) rarer the preble 


turn the A 


stakement. 


Biter evatienive: to set the DC LEVEL me -5 Volts, 
You must set the § Volts Ievel on the SCOPE. To do so, 
PRE AMP to OFF, and: position the. trace on - 


the center horizontally’ by- means of the ¥ ecg ees knob. 


on the. SCOPE, 
SO will ete eee e t 


Nae 


DA : \ 
= “Return ‘the A PRE. AMP. from OFFYto rts ee a 


\ 


ing 


ees level. on the screen. 


14s) > Adjust the Function Generator's Dé LEVEL until the = 
1452 wave 1s centered about -5 V. Then readjust the 
1454 ATTEMJATOR and th OC LEVEL as necessary to obtain the . : 
1454 Pa Veep waveform with a ds level of -S. volts. | ‘ 
wt en eee ee eee war rr en eee tee ne ene eee enn ce ene - ese parte2, block J tere r ene 
€ ‘ * - 
block 2j, xf3s3a g *e , ‘ ; : 
‘ e > 
1456 unit x2383a : . 
1457 draw *  937;824; 1824; 182631226; 12225 142231824; skip;1224 7 
1450 144; ad . ts 
1459 at 288,28 ? rae : 
1460 write oo B . : ‘\ f 
/ Y4et at 288,376 
1462 writes «A sg . . . . 
1463 at 1120 : ' : . 
1464 cwrite ” + : ° 
1445 va (th ‘ - : 
14660 ten 7 . ; . 
1467 unit *8983b 4 ° , 
14468 pack ni, ++ (op) ++ (de) sata (pqr) seeeeeoese | : , 
1469 join akd | oy 
4? jump, n4?,%,xI383C F . 
Y472 0 join skediw ( . ‘ 
1472) pause i ; 
1473 jump «Ime ‘ 
1474 0 wee : . oe 
‘ : . ; | 
1475 umt © 393¢ 7 / 
1476 pack ‘, AOPINALAGHGO+ FInGanssIGasGH +O / i 
1477) 3y21Nn ie 
“1475 oj unig. WAT wy KIMI L i : ‘ i 
1479 sjein whe lu i 
1488 pause ; : ‘7 XY 
148 jump wAam ie af e * ar 
14A% ae 
1493 unit  ¥383d _ woos ‘ . : 
“ 1484 at “1287 ; =< ; ge 
1485 urite Connect the (+) output terminal of the Function . 
1486 - Generator to terminal 7 on the RESISTOR BOARD. Alse, . 
1487 ; “connect terminal 7.to (+) A-input of the Scope. 
14598 2 ‘i 
\ 489 “Now aerieck the (-) output terminal of the - x 8 
bom Function Generator to terminal 8 on the resistor, - : Lo’ KUN 
1491 board. Terminal 8 should also be connected te the | % 4 
1492 *  * 8 INPUT 4f the Scope. ‘ oo . ; - 
1493 end Fr an, : . : Sy 
1494 we : o te > . ‘i : 
1495 unit ¥8253¢ : é ~_° =e 
1496 pack ng3 3, ++ (no) ++ (da)"savaf (par) teeeeeeeee : oe ei 


| oa ee ‘ 
' ‘ my { . 


1497 
1499 
. 1499 
1599 
1591 
1SB2 


1983 
1Sir4 
1595 
1596 
1357 
1588 
159 


151A 
1S.) 
($42 


\ 


1S14 
151° 


1513, 


1516 
1547 
1 

1619 
1Son 


£521 
y 1572 
"1523 
{S24 

o 
La&2c 
. 1526 
{S27 
1526 
: “609 
& 1S 3 
1531 


1532 
1593 

1534 

1535 

1536 

6 1557 
"1838 

. 1549 
ws 4H 
. 1541 
: 1542 


1, 1543 
ne O20.) 
1545 


unit 

next 

rack | 
Joan 

ote 


umit 
pack. 
join 
yum 
pack 
joan 
Jump 
yong « 
pause | 
yutuge 
wn % 


unit 
nent 
at. 


dur ite : 


Ne 


at 
uriytec 
OK 


‘unit 
next 


at 


ckd me ; 
n47,x,x9383) °° - 
1133, +4 (NO) Hooters oseseeoeees 


ckdl 
le Hata 


¥SIS3h 
xf35203 N. 
x83383¢ ° 
xS3m3f * 


995 “ 
The waveform you are displaying is too small. 


cannot measure it very accurately, 


Press -NEXT- when you have reset A VOLTS so that .the 


waveform is as large as possible without exceeding 


the boundaries of the screen. 


Presa -HELP- for a further explanation. 


F a 
¥N383i oe 

«9333g ' 

133, +4 (no) +s (de)'+asaf ( Tr) oe eeeeetes 


ckelow 


. 


4 


*9383j 

n33, sA98GabssasagabschasgECRgR+an 
cke 

n47,~«,x83m3¢e | 

ni, Be ESE R EN ORE RSP Cea aeD cee menn 
ckel 
na7,%,¥B3m3a¢ 1 
ckolw 


« 
- 


¥BIm3f 


¥83831 
*@3m3m 
ha 
o (t) and R, are upkioune. Write your 
cre im terms of known parameters 
eonly. + 


press -NEXT- to/try again 
2it1 


3 
¥8353m 
«HSm3n 


sate ; 163 


ress -BACK- to reread the problem statement. 


. a Pre 
anh Pe 
"1 


‘ 


“nS 1, ASK YOUR INSTRUCTOP FOR ASSISTANCE... .... 


» — 1546 


1548 


1559 
1551 
1552 
1553 
1554 
.1555 
1556 
1557 


. 


1547. 


- 1549 


write 


’ 


Re 


. seat Cee ees ee yee eee Saari ater er wenger e ees --t---8 - parte2, ‘plocken le ater te 
; : on? NOY : N ty AN _ 
- Pa ” . Nv z a \ ve “~\ id 
: \ = % An rN oe “\ ‘ x ad . . . 4 
¥. i a a’ : . “es 2 ‘ i 
block 2k, x@3s3e ae « ges * a 


1559 unit 
1568 at 
* 1561 write 
1562 
1563 
1564 at 
~°1565 write 
15664 at. 
. 1567 write 
1568 entry 
"1569 at * 
“A578 write 
1571 ar. 
1572 write 
1573 draw 
S74 * 
1875 at 
1576 . write- 
1572 at 
. 1578 write 
2 1579 tore 
\ 1588 urrit, 
° 1531 draw. 
1$82 
1583 at 
“1584- write 
1585 draw 
-1586 at 
1537 umite 
1588 tue 
>. £589 unit 
1598 at: 
“159), ‘write 


x8383n ; : “} 
xA3m3m - a = SS oly, Bice raion 
1615. _ 4 ; BP oe ; ne 
Ne r, ation will not: work ae rer ° . ae 
O, Your equ. i ek. 5. . - 
press -NEXT- to try.again. i 4" 
2g01 2 — 
‘riSt,.,ASK YOUR* INSTRUCTOR FOR ASSISTANCE....... : ‘. ° 


oo 8 ; — ; . oF 


. A ; = 
ay - ~ ” © : . . 


xO383k : 


o a . Oo 
a ig, ¢ 
; ae | 
. oo 
Your equation will work!! A _ ‘ee 
. - ‘ * Fs ve 
“press -NEXT- - . . ; e , 


xDIste . Ss , - a 
15247 . . - s 
Unknown ; : "4 , - 
Ribyor © 2 . ; we 
element a. 
384,368 . 


o AR 
384,218 : - 


¥83s3e1 : % ‘ 
384,368 ; : 
Q = 

394,218 : m 
o™ . ; 

9393921311215 11203 12265122231122311213 sskip;1221 
142131429; 16283; 1622; 142231421; sskip; 1621; 182131639 — 
192, 336 \. 

+ 34 - on | 4 - 
184,318 ; Ee a 
Ve, (t) 


~% 


cy 


*83s3f 
949;1148; 325, 328; 312, 328; 328, 3123312, 394; 328, 296 


312, 2883320, 288; 312,272; 328, 264; 312, 256; 1848 , 
1342 ; - * 


* 


23531535; 173331738; 238, la 232, 248; 238, 234. 
ose 


1416 : 8 if 


a o . id 2 : 4 
1592 © Van? 8 2 - + e - 3 3° «ie & 
S93 + : . : = 5 
. aren - 1624 Pe -. ij 
"1595 te .R : an as i 
. ain: fo : 
1896: entry xg3s3ki. 
1597. at "398,368 . 7 —_ 
$598 erase 7 : : A ‘ on i 
1699 “at 398,218 ; ; + j 
1698 erase ~ 7?" Fe 7 it 
16H? draw 0.45; 95mrskipy 9473 18463947; 1848; 947; 12475 skip . 
162 * 144731847; 1845; 1859 : 
1683 at ~~. 353,299 | .. : 
1684 write Yo oe" ; os ~ 
{ 1605" wee ; = * 
~ 1696 unit x93830 . - se f= . “ ° ee 
= t6f? back,  »S3mIp ~ oo 8 : 
L688 erase . : : 
- 1649 eatchup a } ; a 
1618 at Ime : ae a, 
1611 write for each-of the five data points place the a , 
ie 16be specified value ef Ri; across the output of 
© oT 1614 the Function Generator (just as you have: |, 
a * 161 done previously). The peak-to-peak voltage | 
4515" * which wou read from the SCOPE: 15 ¥ You ! 
"1616, have already determined that = VAR. fo : 
; PAL7 . ~ Since you know VE and RL» the Psiciiat ions fo a4 ° 
"ot ALa : a, 1s simple division; a calculator has + a7 " : 
- 1614 . bean pre vides for Ye ar convenience, ® : _ . 
162 end . #83 _ 
1621 0 6a eS % , ee _ 4 ~ 
> #30" e ) ee ares “3 . 7 
“unit ‘ ¥M3SIp ~ _ wo -) “. : 
drau EVUNGLUS 43 275A, 271 te 21 1 : * : , * 
var os D247 ; 4 o : ° . 
mrite . PLATA CALCULATOR :. ex . . . 
ine 2212 : e 4 ; 


write “Enter evpression such as 5/7, 4.3/75, ete. 
EXPRESSION: * 
FPLATOCALCULATES: é 
at 1994 
virite (Press -DATAH- if you would like to use the calculator to 
‘calculate I, . Otherwise press -NEXT- to enter+Iy directly, 
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1647 calle V7 lev7g ° 
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1675 jumpout ceeindex, quest? 
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“1676 entry = leave oa 
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1678 tke : 
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1679 unit endunit, .7 < -_ . 
168% course |.n2 —— _ : — 
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1688 use ° ane 
1689 ws’ LS * . 
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- : . S # oat a j “#4 ag ,° 
{ ae . lesson eexd4 at 2:34 an-on tuesday, august 27, 1974 
aati lat tal ta tale tae baaaaatatatae --+------- eee ene ee ------------- parti, block=a --24 22a 


. block ta, eexS4id. 


2, stop :. pe ot ‘ 
: 3 go For Neal, CGERL, Room 248, ben. 
4 One line description of this lesson -- : . 
fe bg .. ; f , 
oa The Operation and Uses of the DC Supply, Harrison @65B. $i 
6 . Divisions of this Lesson: Block Unit . ; ; ‘ . 
. , : ; . : oo. ‘‘* Ze . 
Id for this file. a 7 eexi did : ae iy ut , t 
‘ _ Experiment eexi4; a . pee 
Objectives , xB4mfa ~xB4mBa ; 
. Lises of de supply ‘ xBimnsa xh 4mta = 23 \ ‘ 
Constant v 7 constant i opn, xii4m2a . xP4nza 2 
Operation in floating mode , * xf4m3a 
- . Prastical applications xi4nida 
Cpt ona] studies a i xe 4InS a 
i a » >- 
Fine! edit 21 aug 74 neal. r : 
16 *list info ; : —— 
17 vlist svumbols 
th alist varian, charset, egeindey, egechar : 
19° Yoko ‘ 
2M. start a XX 
2Y finish endunit | 
22 write tat, $89} Loading the CGE Character Set . 
23 sharset ceeindex, cgechar 4 
24 erase * , : : 
2S datacn” . ‘ a . 
ch area earB4 = ons , ’ 7 - 
27 ext 0 og ie ee Hg 
(0 wee eee been e eee Aina gen 2-2 322-2 eee nen e nen en Fee ne eee nee renee ee part=1, block=b --~------ 
° ; 5s a, 
: . B) . 
ta + - ; ve 
ya block ib, gf4mfa  # . KS \ : 
» , 7 ' ae *| 
, 29° unit ~f4amsa os Swe : . « . 
38 restart : - 

T10 yein imode : ON ” ae . . 
2 yur n4t7,<s4msa,yx 4 
3 nyt xemsto- > _ = oe mo ee 8 
35, caleo nS de (- 13° / - 

3h Nat’ SAS fil LU , 


37 write The Operation arid Uses of Oe Constant WeltageConptant io * 


= : ‘i 
pte oe 
ew 
: 3 ie : : 
4 


38 + ~ Current Supply, Harrison Laboratories 665B . - 
(39 at 1918 - “ee 
49 write When you have conpistPinic experiment . 
41. °° you shauld be able to: ; 2 2 * 
é 7 a . - 4 ings Jes 
42 ~~ 4) peternins the cases in which the DC: SUPPLY er “yA . 
43° can be used. ble - oa ae 
44 2) Adjust the DC SUPPLY: For i cs current, : ae a : ‘ 
45 , ver tees operation. Oe ge : =. 
46. '3) Connect the Dt SUPPLY in either’ floating : eer ee 
47 or a grounded mode, as the pareieu lee application . 2 
48 may ee 
; ‘ > a : . 
49, ~ 4) Use the DC SUPPLY in practical applications. | é : 
CH Ree” » ¢ ; oo, _ . 
SYooanit, se _ 
52 back  “xS4mfa ; . # aa ; 
53) next xB4amlas . RR is ee ae : : 
54 lab . xB4m4a + 3 - : i. : 
55 data  xf4mfa. | * 4, . - ae toes \ 9 toe ae _ = 
56 at | + -21218 fa OT Z 
57 write Fress for a CGE learning experience, . Pe 7 
oa i , * a 
58 ' if you know. all .about this device, : , -* 
59 for a do-it-yoursd]f €CE sequence, a: a or 
6B tex * 7 . {8 4 a Ngee _ 7 ; eS “ 
: - a ; : 28 e * N _ . ; : 4 
6t unit yP4mia - . * € _. Sw 
62 back ~ n59,xf4mib,x@4m3h, xP 4mSb ue 4 : - a 
63 next *, n59,xi4mib, xf4m3h, x#4mSb Boe Oe tie ° 
64 join | n59-3,x84sla,x : 3 a a a . 
45 goto n54,x, xB4sfa, xB4sBa, x go _ : : . =e es 
66 at 1611..." - a ee 
67 write “Do ‘you think that this.device could be aed i a ae 
68 : to generate the 68 Hz. alternating. current ° aa ; 
69 that is available from wall outlets? . - 
“78 arrow 1849 : S&S 9 @.. oe v ae 
71” anguer — (n,no, nope, NO, ns ; : 7 
72 at Bp 14 . ff, . . : 
73 write Right! -6@ Hz. current is a periodic function of ; ‘ 
74 “  . time. . ee } 
7S wrong {v, yes, YES, Yes) > . . e 
76 at ° 2211. = . ee : 
7? write 68 Hz current is not constant, it's a periodic ; 
78 . function of time. . _ 2 -. : , 
79 wrong’ ae Le 
an “at 2241" # _ “ “5 8 
®t write y or n will suffice as an answer... we, oy 
aaa ------- ea a alae ree ~---- soielasiaietatatetatatatetetatetatattetatetatate partel, block=c Sessa soss 


- ~~ ef i “7 * C XV r Lay . = 
\ a a 
. ; Par . i eae 
e - - » : Ke * 
a 2 a. <a ‘ he oe ‘ 
block te, x@4mib). . | y : - oe : ; a 
. 7 * 7 a - ves 
83 unit, x4mib ‘ es - ee 
a4 back 59, x<@4mia, xB4mdh, k44msb . : 
85/ next | n59,xB4inic, xf4m3h, xs4msb > = ee 
6 join r159-3,x#451b, x : - si na 
87 gotg@ n59,x,xf4sda,xf45sa,~x - ; on. = aN, : 
68 at ; 1st] : aa aa ne : a. 
89 write his supply bey ise to ... aoe iol ae . ooh 
9g at ‘e11 : oh 2p we et 
. 91 write Generate a/constant (de) voltage ‘of 15 a Se a ‘ 
a 92 > Preduce 18 volts across a 15 ohn resistor? . " 
“93 Generate/a constant current of 8.0 1 amp? 


94 arrow | 1854 
“95 ‘answer _ (YES, Yes, yes,y) 
96 wrong (NO, No, no, n, nope) 


97 at’ (221 a ue, 
98 write ‘ Nope, it'll work. Try it! _ % bee 
99 arrow 1954 a \) et 
«198 answer (NO,no,No,n) . "as a N uN ! ef 
181 wrong (YES, Yes,yes,y) : ee ke NO : A - 
1g2 at \ 2211 a a. & Gay . 
1s3@urite’* 19 volts = 15 Stine = g. 667, amp. “That & ites muchi 
td4+ arrow . 2054 - ; 
rg5.- answer : (ne; NO,No, n) ; ; 3 
196 (% ‘eng (VES, Yes, yes, y) : " oo 
“1g7 Ot 2211 Se ‘ oe oe oe 
198 write fi. at amp is: below the minimum current of a, 1 amp 
ee a es a \ a Re: read . 
: a eT 
tig unit "xBamio ee . 
Hii back 159; xd4mib, xd4m3h, xF4m5b. ’ 
112 next © nS4,x84m2a,xs4m3h, xB ams sb ° 
Lt2  eyoin 59-3, xP4g1¢ sx a oe 7 ef 
114 pote nO3,«, xP4sda, xS4sBa, x ae m4 a , 4 " 
115 at it «Fw ae a rae - 
116 write The DC, SUPPLY sheild be "ONY ‘ pty, Oe 
117 Is the pprot “light glowing?. ; : ; a 
118 arrow 134 . . ; an os : ; — : 
119 answe eo an : a a 3 3 aa a . 
120 wrong (no, NO, Ne, n) es 2 ot 4 # - 
121 ‘at - fois se a. ye . : / Lot 
122 umite Call the. lab assistant to check your supply. es = , 
ener sts Es ada sea eee ee ape ae parts4, block=d ,---~----- 
: an : ‘ ee ore > *: a » Lobes . 
% a a at - Fi S an : . 
: block. 1d, xB4m2a oo ae as <P" so 
‘ nie , : 4 “ « é ‘ 2 ; bi " * e : 
124 ‘unit . . xf4m2a =<, ™ . we ee es ae ay 
125 back’ . nS9,x#4mic, xB4m3e,%s4msb a % ey 
1260 next" wi4m2e  , ' 4s : es oO 
127 jump  n59=3, x 4m2b, x . i wee. 22 * fee 3 By ee 
Z 7 . : ; ee ee) as ‘> 78 
re) : ig ee 
ERIC : 1% 3° - os 


. St pee 7 4. 
2 by fo0 2. 2B Nine 7 oe m : ‘ ° : 
‘ e ’ ty he : ae ’ : o# fies a : . 7 
_ : i —_ OP _: an ; 
I : ; =. vs 1 6 Se hae . 
+ 128 oat Aly ‘ : 3 
429 write The OC SUPPLY ‘will perce: asa | constant: voltage -. 
ee ee ‘ acurce if he joad current remains less than, the. - : a 
ry oaey vetting «=f Arie CLIFPENT diak. F A ; 
tse at at! vA u(. be | ee, ; 
bss write oor the DC SUPPLY will operate as a constant current ~ o. 
"id - source s@t_long as the load. eitage ia less than the s 
~ 148 ; -etting of the Vole E dial. ~ ee |< 7 
yf Ae Ree a a “ ° *, 
“Lar unite In any aase, the [oad current (IL) will never be so” 
’ Lis - sreater than the CUMPENT diel settrine:, ah oS 
: 24:5 aye Pore) voltage, typ | mill never he greater than ~ : 
1 der oe re? MOL TRIGE dial setting. . The-mode sing ea al eS e 
bab pot the OC SUPPLY 1s. determined bu the Settine - St 
ah = Sade thene diais ani the lead resighors«on|ul | eo ne! “4 
“pa hi, * A ies wre reg at ori. ETER: sed teh hae no effectoon «++ J , 
Lett e thr cpearatpant it . : : 
wo tesne Laee ses ss Heb gene deeeecseunepencoesnccucess » Blockze 
5 ; . ; Bos 
£ » : . . 
‘ ” black tel +f 4m2h : : 
ok. aan 
e . . . 3 . 7 y 
~ L 48" unit se ule ok ng 
"7 4F hack etna . : ; 
Rae oe aoa o,vtamh, va amsty, “amee 
y Paes yon ae ae A452 ry 
SLE os sks TH te te hAstin,~ Adela, eo 
ch ee Ley * 7 af ° 
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Pay ™ Vinee 2 a. : = a, 
, Sf : ° Coe te, m3 
6an unit . *f4s4d ae eae ~. * 
61 oat) - Leth Uf ar ; 
642. urite You appear as be haying some trouble. oe 8 ; : 
“ : 
— 683 ‘" 7 Press “NEXT? for a. chance to review. . a 
6H4¢ A student, failing the prof. test has (n59¢- 1). 2, 6 
‘605 next , 159, xD 4m5a,%84aah, xP4m5a_ ; aa cj - f 
BMA 7 oe ~ at ~ Vey ers, a F ' 7 
“6A7T uit  — xi4end , — 3 oe ee. " oe 
696 “kack . | +f4m5a i : _ a “= rr "4 
© 689 Join mode ' . - XO 
-618  jurnp na7,x@4end,x > ‘ 
611 course n2— mo 76 Sw _ 7 , J 
_612 alec née! 'ee2r44', . * : , oo 
613 neéinzl+iie ie e191) Sask807777777777se80800B08) rOsGASBRBEDS, | i = , _— 
614 Dee Sze GM! e . 
615 erase . 
616 output 477 student has completed experiment “7 . : . te 
617 «join ‘endunit . a ee, e. os 
. 618 Join jmomes ; . ; ; on ; 
619 jumpout cgeindex, quest , be re ; a 
64F + entry | iene ‘ = ‘ i 4 ; 
® 6h1 4nd . | lessen - ; # e 
6RZ2 wae : 3 : a 4 
623 umit endinit Bee A, / a. . oe 4 
; a= : . 
‘<) 


we by : . 
“ 


* 624 course « n2 . : We re: eof = 2 ’ 
625 jump n2#'ee244', leave, x , ‘ ° . ee 
626 cale no (n21+7) enc (n21+7) +ahelp ; : 7 
627 vo (n21+6) vc (n21+6) sat ime/6989o ; os 3 . 

628 »exIncl.cee s.r. & terms sample, index, imode, ent;,slides. 
629 use eexd8,cki *< , = ss : é ‘ er - 
: 635 use ck2 ; Oo 
631 use ck3-', ; 7 
632 use -°.ck4 : 
633) useo eks - ; 
634 use cké : to . 2 
- chon : not found — : 
ckew _ not found * : 
“ckd , not found 254 315. 348 
ckdl | not found . 586° 7 
endunit  *«4end, 623 617 ; & ; we 
"mode - not: found oo 226 “299 °° * 3269 609 354 
jmpriess “not found \ _ Ss 
leave xB 4end 625° | . : 
xfidend xB tend . 647 3 388 619 — 
“B4mBa xB 4mBa 29 _- & _ * $2 296: 391 
xf 4mBiko xB 4nia ss \3400 62. be 
<S4mia xB4amfa 6i - . a a4 284 .7 418 
> xii 4dmib xB4mib “a3 ” 63 — 1fl ". 264 418 
xd4mic * ‘xi4mib | 118 : a5 25 . 284 418 
x4m2a | xiidm2a | 124 112 147 “284 418 
~B4m2k = xB 4m2b 146 i 426 2 « 12%. , 
_ xfdméc xii4m2b , 176 og i465 - 2 71487 471 495 526. 
- “ suf4m2d x42 st 1B — "178% 2 4 
-  ximda  xam3a 6193 e Se, 181 he fo EBD age Pete 212 YS 284 
+1 + aiding «i 4m3a 286 ; 195). ~ 9B se ~ oe 
* Bh4mseo | NH AmSa ae! = “ ragagh 4 227 23 so. a 

oat xi 4m 3d xs4mid ry) ae 213 227 242 284 418 

. ~wii4mie §  xM4m3d ee , ear 249. 264 41% . 
~H4mif- | ¥i4mad 24a 6 ~ 243 24: "5.255 . 
viamig xit4m3d 257 . 125, 25 . we, Be ee 
~i4mih 9 xam3h 2 2 - Be _ fs Ue 85 /4F 111° 

i . ee SAT 212 25h 213 
fe se ; 2 4l4 255 FT. abi oy 
- xBam4a  “xA4mIh 286 te 582 
 ceitam ak. »W4msh sae : . 
* xfiqnidt & +A4mdh sig. 3% 
_—  xd4md4c . xh 4m3h 3194 ' 
x44 xe Amel . SAL ; - 4 
xi4m4e > xi 4m4ed | 353 ’ ots 
sBam4e xf 44d a72 NO 
" xidinBa SB4m4d 39g , ‘| 685 | : 698 
he, xi 4p saamath 419 Ws\ 85 (2s Aar\* 
% de®, = AGF | 194. 2/2 194 


cd 242 256 .243° 
. & 472 G° 494\ 
W487 ad. 114 
ROB Va7- 232 197 
. : 474 [+ 474 


' ¥f4sHa 
xi4sba 


One 


xB4sle “B4sBat; 445 . 113 “ bg oy . 
xB4s2a °° xd4sta 451" . 149 . , oe 4 
~B482b > xf4sga- 461 166 
wh4s2c xf4sBa 465 166 oe - e 
xB4sid | xi4szd oy AFH 177 284 494 534. 
“M4s2di° x#4S$2d 477 473° 596 ‘ 
 wi4a2d2 -xP4s2d 453 i? 472 472 ., 475, 
xi4s2e xB4s2d - 525 198 ; 
A452 f ~IAs2d ' "5 699 : 191, 528 593 
'¥84s3a x#453a ; 549 * : 
. *8453b, > xfasta 548 . . ° io | 
* 2B4s3e »B4s%a . 563 . ~ 
wH4sda‘ > x4s3a: , o74 > ‘ . 
“H454b  a453a ‘S84 ae i . 
_x4sde xi4s3a son a , ee or 
“O454d) 9 xiidend, | baa oe : ae | : 
ahelp — 626 v ; 
atime : ; 627 : - : : ‘ 
613 613 614 7614 626. 626 
ne ia en ae 612 624 625 
net a 6143 613 614 614 626 626 627 627 
mig ; 186 287 0 2853 . 388 * 314 347 Sy. 527 
n47 32 19g 191, 289 227 3B 255 (316 291 | 
. Lo 321 34g 35a 355. 529 S67 © 3 6180 
n5o ee 35 62 63 64 66 fh 84-6 F7 ~. BS. 
bt t1zZ 113 > 114 “125 799 127 15 "148 | 
: 179 191 194 , 4, 195 (156 2/D 197 ° 227 242 
CoN 23g oat 232 233. \242 ayy 243 zed 244 
255 254 273°. 48S 405 $70 487 7D 47i 
7 474 475 STp—~ , 495 645 ee 
nog . 283, 284 292 6 338 334 37 334 3p 339 
384 388 417 418" ’ a ae 
vO - 627 627 ; i. ; 
vSS ‘ th4 166 171 a j ‘ 
% . 16m | ne — 
Cee hes = si ee Le, + ee easel! ea 7 
: . lesson information - ¢ 
lesson name = eexs4 3 . 
-_ starting dake = 93/29/79 : 
last edited\on B8/21/74 at 11.19.15 - 
By neal of course eecge ‘ 
. . /- * \ it t site 7, station 27 4 ‘ 
‘ \ i‘ a . : 
author nam@.=J.P Neal 3. ‘ -_ 
al 1 ' , 
- depa tment |= EE Sep a . 
t “8 | ° : a | % ; o | i 
5 telephone number = 333-4351 \ re | . 
ea Sy eh . 4 ; r 
‘ discipline = EE . of: e yi . 
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1: , . lesson eexas. at 2:37 am‘on. tuesday, august 27, 1974 
w------ acta teccpedetd ape a eee ae ar blockza 
‘ i ‘ : . , . ask 7 . . oo ° 7 iy : ‘ 
. 3B : 4 . afl ss ‘. . ‘2 a 
block ta, eexd5id - . 
. be . : : K; 2 ~ . 
. 4 we For Neal, CGERL, Room 248, EB. ; 
#4 
4 One line description of this lesson -- ’ 
tie 5 _ The Operation and Uses .of the Vacuum Tube ce oe HP4aaD. 
a 2a “~ ae oe 
Gut 4 ' Divisions of this Lesson: Biock Unit ; 
st °F SLs) Td for’ this file Fess id” . of ; 
78 Experiment eexf5; °* ‘ 4 
“.Q | ‘Objectives ae * @exGSid xiISmia 
ig, — Properly set range dial xiSmiai = xsSmia 7 
ir - "Properly connect vtvm- xO5mia . x85n2a 
12), Determine uses of vtvm i xG5m2d — xB5m3a ' 
13 “ Convert rms to p-p 7 xB5m2d x«siSm4a | 
140 Predict vtvm indications xB5m4h xaSm5a - : . 
ES. : Final test = 1s, , xgsmsn = xG@5mba . 
. 16 "Final edit 21 aug 74 neal, 
17 slist -info 
18 xJist aymbols os, ote . 
19 *list varian, charset ,oxei nd’Pégechar : 
ed , ’ as vs : 
21 start 2 ‘os a 
22 ‘finish endunit , \ . . : = 
23 write dat, 1918> Loatiing the CGE Character Set 
20 charset cgeindex, egechar 
; 25 erase ; 
J. 26, dataon bog ON ; a j 
_ 27 area eexms to 
28 ext +B : 
29 xHe : : ‘ 
.38 ‘unit Sma ‘ a 
31 base ~ oS é ‘ * 
‘ 32 restart . > e . <N 
“ 33 next x85mia <eyk ; — 
34 join imode ir ; \ 7 
35. jump = -n47, x95mBa,x coe 3 : 
36 at Sa7 . 
37 write = THE OPERATION AND USES OF THE VACUUM TUBE VOLTHETER, 
38 uN _ Hewlett Packard Model 498D . 
39 In this experiment, you should “beara for ; 
be as 
45 1) Adjust the RANGE dial. of the vTvM to’ measure 
41 °° ». voltages accurately. | ‘ 
7 ‘ ‘ , 
SS " % | 


Pree reso] 2. on ; ; oe 
2 " 


42 2) Properly Ssrneck the VTVM to the terminal 


43° whose voltage-to- ground is to be measured... \ 
‘ 4. = — 
44 te 3) detenane those voltages ane ean and cannot: : ) 
45 be accurately measured on the ye : 2 3 


46 9, ' Cseee: Vv, rms t© Vins ana understand the = -¢ ss : 
in Fae . relationship between the two for piniso ide waveforms. ~ 
‘ ee 
: 4 
~ 43 5) Predict the VTVM indication for! single’ oP eS : 
49 non- sinusoidal periodic waveforms. ’ o. ‘ 
_ 7 te, 
wn rt tn ee nn ne nn ne nn en ee eee eee --- part=t, blocksb eee 
4 . : : - oats, ns a8 
: a - : : vo i ra 
; . ys #4 > 


block tb, xa5mia s ttt sen 


J‘ 


$1 unit “xf Smia ; = oe ke 
52 back § «5mfa ' ny : 
53 next xPSm1b . a 3 . 
$4 at L" ese : _ 

55 wri Voltage measurements are displayed’ on the ‘ nn 

56 large panel meter. The RANGE switch (below the % 2 
s7* meter) 1s used to scale the input voltage to . 2° \ ; 

sa allow more accurate Pasd ness ' 


ty 


in| 88, The setting of the RANGE switch determines the | . 
“ ~ 68 largest rms voltage. voltage that can be measured ‘ , ; 
61 at that setting. For most accurate measurements, . {. 
7 62 = the pointer should indicate in the range between . 
, 63 3H to 199 °% of full Seale. 


b+ eRe 8 


65 unit ~OISmib 
66 back “«BEmia 
67? next ~*~ xffEmibi : , : ’ 
68 help rOSsia - , 
69° at 11 

7H write , Set the RANGE dial to porurekely measure a ae 
71 45 rms volt sienal. , 


© : i 


\ 


‘ 


. , fr 1 
727 -  HELP- is available. ‘ 
730 RYE : t 


‘74 unit — xOSmibt ae oe 
75° help -- xSsia ; an 
76. pack NIG, teeteeerentereresessekes akg _* ae 
77 join ckdw we, oo : 
78 “jump + $047), xa5m2a Oe 4 \ Q 
79° next x#Smib : , — 
SH vey : - . 7 \ : : of 


xASm2a 


Bi unit 


poeoeres 


ne 


1240 
125 
- £26 
127 


write If ys 
to ground at some point ."%" 
on the VTVM would you 
arrow 61g . : 
_ specs -bumpshi ft / * 
answer red. 7 
at 2a18 , 
. write 
urong black 
at Sig 
write 
no! 
at... 1616 
write. You only need t 
2% AO We : 
unit xaom2e , 
- back xASm2b 
next xGSm2d 
at. Sig 
wn te 
the g.1V P-P . CAL OUT 
r block ic, . x95 - 
unit | xfSni2zd_ 
‘back xssm2c 
next prana 
help:. “Ssla 
at . Sig 


_ back 


next 
at 
write 


Ee 


unit 
back 


xeSmib | os 
xs5m2 b re 
Sig 


The euiesce applied between the RED and BLACK 
jacks on the left side of the voltmeter marked 
INPUT is the voltage that will bé measured by 


the voltmeter. 
connected_to ground. 


The BLACK. jack is internal ly 


The_RED jack: ig connected 


. to the point-of interest. Note that the 
resultant voltage is_always measured with 
respect to ground, because fhe BLACK jack is 


internal ly grounded. 


xsSmeb 


: xsSm2a a 
7 newt wane ~ 
‘at Be 


were to measure & voltage: with respect 


However, ifsyou were to yiccenclreea voltage in an. 


, which color terminal 
connect to 2? 


RIGHT ' And that's the only cormection hecuired: 


- UNGROUNDED circuit you would have: to connect | the 
‘ black terminal of .the vn to the erreats alo. 


The black jack: is already nennestee to “ground. 


! 


write the coke of the jack. 


< 


1d 


Connect the VTVM to display an indication for - 


_jack on.the SCOPE. 


e 
nd 


fy 


part=1, block#c 


fo . 
~~” ‘ 7 
write Adjust fhe RANGE switch te accurately measure +” f a 
the’ output from the @.tV P-P CAL QUT’ jack, 0 6 ' 
{31 : What indication da veu read ? ° 
r32 oat - 14 : 7. : 
133 uirite -HELP- is available 
134 arrow 84a © 7 won 
"138 spaesa  nookno/. : fp ° 
tie ansyv' 8.956, .982 ; ‘ 
VALS? oat Wis * » . ’ 
138 omite Evrellent ' A very clfse reading: ~ 3 ‘ ; a 
ansy WikSA, tt uo 7 fe : 
11s to 
That's a good r ing. te 
_ . _ 4 FS 
\ 
at tmIs ; : ee CR 
write ‘eu! yea geek the wrorig jack !- . ‘ : 
Ty . . > . \ 
St TALS : ' d Re 
mipite You pe way off, better try again. - 
eK ; ; ey 
7 Y) — 
152 unit xASm3a “ oo ad 
"153 back”. ASM 7. eee _ 
134 | nest Hom +a ; . : z . & . 
“15S ak °  3@5 . e eS \ ' 
1S6- umite The nonsinuscidal voltage from the SCOPE that you just 
1s? ba measured was ata frequency ‘of tag Hz. Furthermore, the 
Lon: zoale ading Was equé | to or less than the rolpage label. 
159 _ Only frequencies greater than if Hz but. Jess than 
tie 4 MHz f.4 « 18° 1 can be measured. accuratel : 
161 ; * Also, only indications larger than about 9. a1. and ‘ 
{62 ,. less ‘than 380d can be read accurately, - ae 
ley at e1onR _ 
164 write . Can the VTVM Ke used to measure: 
165 - 1) AA? V pep 1888 Hz signal ? {ves/no) ‘* 
. , 
166 0. 2) The 115 volt ac output ef a wall raceptacle ? . re 
ve 2 ‘ fafa 
167 / * 3) A 43 volt de ae , x = , if 
168 arrow 1739" a a aed ; ; 
‘169 specs’ houmpshi ft 7 . a ; 2 
17f answer ves | , “ 
171. arretw 1957 : e . - 
172 specs bumpshift © 7 2% +. "os 
1730 answer yes, : , , a 
174. arrow 214% : , 
175 specs. bumoshi ft ae - : 
176 ‘arswer ~ ne - i! = a ar ee? , 
177 neo 2 oN < , 


178 at -2422 , . ie . 


184 foin -- imode 

185 /jpmhp: n47,x#5m4a,x 
186/ at - S87 — 
18h, write ~\? Thi 


ee 


o_ 
ERIC | | <3 


AGA . and t R. M. S. SINE indicat ion onithe: ‘VTVM, for ae 
198.) game ac signal. i oe 
i ad i : hy - | . ; e 
to: Inf electrical engineering, th¢ term ac. for 
ig2. alterinat ing current usually refers to a, sinusoidal . 
193, currgnt with a, zero verses "de : 
194 . begin our experiment, we heed an ac source. 
195 _ « - Henge, set the AUDIO: OSCILLATOR to an output, iiartee 
196 | of nga Hz. : 
197 pause ; - _ 
198 “jump keveback, x@5m3a, x . 
7 | : ce ow = 
199 xg9Sm4at oe . ae Se 
25H NEA teeteeeeeeeteeeee tech (uvic (bo) + | ; , 
2B cp. 
2n2 Wa? , xG5s4a,xasm4o CT be 
23 : : . “ 
24 <5m4b . 
285 LH? Vig 
206 Measure this sigpal with the vtVvM, as follows: 
2nF Pus set the ¥TVM range to allow th gost accurate: 
20g measurement of a 25 rms volt sinusoidal Signal. 
289 fp . 
Cts yur key=back, x#im4a, . 
Digi pack VIDD y HEHH HH eet teeta eee testy 
"226 join chel , 
‘2130 jump n47,x85s4b,x#om4e 
ede wean is ne ae eee eee ea one e Soboeeas 
. / 7 
block id, x@Sm4c — -y ‘ 
oO ‘ : - * 
et wes , . t 
215 unit xASm4eo L Wi 
216 at Sig ” 
217 .write ™ Connect the output of the AUDIO oe 
218 — to the VTVM. ‘ 
o18) , "The VTVM! ‘is sGieenalio grounded and only 
228 requires one. connest ion. : 


+. 238 


337 Hil sce 


unit 


pase 
Justi 
we ok 
runrt 
258 ba | 
259 net / 
268 rase 
261 catchup . 
262 aki. 
263 write 
2640 es 
~ 265 ae 
2B6 ote" 
267... .unit 
2Ad back 
269 next - 
278 at 
271 urtite , 
, ae 


im 


' 


write | 


“\ specifically directed. 


s 


“Keyalyacta saa x 
n33, sosassenenobeaseonatsogeBaba 
ie y 


¢ i * 


-147,%, xo5m4d : ‘ 


 xfSm4e = no 7 . 


xeS5m4d Sg a. 
xaSm4e. oa ie a 
«85m4el1 | _ . ; 
S19 


AUDIO OSCILLATOR to cause af ‘25 rms volt moncarion 
on the VIVM. 


¥BSm4dt 4 
r33 teteeessesssseyees (Ps) (be) foeur)/ 
tkd 

NA? X, xa5m4e ; 

n33 jet penneeees pagsvete tu) (Be) ibe 
eal 

as xO5s4e/\. 


ae ca , : / e \" 
n47,™, x35a4d . \ 
51g ‘ a 


ad ne way off! The hee 


“25 PMS volts. The Fridio Osei 
Should be adjusted to cause an | indication of } 
pe rus volte on the VTVM. 

ay 
x84 


i 


| xipm4e 
wasm4d 
KASm4f 


. 


1518 — vl 
Now that you have set the AUDIO OSCILLATOR 
correctly, da not change any of its cpntrols unless 


sf . 


ee a 


siete 


~GSm4et . 49 
“OSm4e ‘ F - - 
-«eSm4e' : ; 
» Sis ; . 

The ac yoltage you have set is measured 


* 


, on the ¥TVM.an rms (root-mean-square) volts, 


a #: s 


Carefully adjust the output AMPLITUDE Sf the ei 


. 


"9 
ERIC 


273. oo are defined as follows 
274 at " 1g19 A oqtr2 3 
275 write Vins # | ary £ (v (t) ).¢ a] 2 
276 at 1216 | 
277 write where Te the period, of v{t), and v(t) is in volts. 
278 pause. oo, uc 
279. at 1419 x 
288 | write .Note that groct-mean-square is descriptive > 7 
281 of the above PONS as follows: 
282 _ FOOT «square of the bracketed expression S * ar: 
283 : MeAN = sign i ). dt of the following:integrand - 
. y : S i aa 
284 Se oaks time function = tv (t))? oS 
‘285° eae 7 ae 7 “ . oer ee en 
: ‘“ fw, ‘ a es | \ i ~ 4 
PRA unit xA5m4e ; rn ee ; 
287 back «<Sm4o | _ : 3 ps ; 
288 at Wie +a . Pig Pe. 
284 uwryte Set the SCOPE to measure an ac voltage on the AL aa a : 
298 ” channel with A VOLTS at 149 ¥ FULL SCALE. ' 
Dat Of course, the A PREAMP should be AG scupled gaa. 
2% the SWEEP should be inter nally trygeered. by AC a ; 7 
293 ‘RECALL: i) NOT De THE ALIDIO QSCILLATOR E DrRLS 
. 294. pause ‘ , e 
295 pack nie, ep eneaatinca ans j 
246 join ckd : 
297 | jump n47,xiSe4e,xAsm4h - i =, = . 
G , a “i _ ee : < 
wae ----- we eee nem n a gene nn en nen c ncn n ns ener nn abe nec rcn ner ecn samen part=l, block=e 
. | a 
: i a 7 
“Block te,  »¥@Sm4h_ _ el 
| ° | 
299° unit wast 7 | . 
308 at ne te a 2-3 
Ht write eee thd output of the AUDIO OSCILLATOR | “4 
308 to the INPUT of the SCOPE. 4 as 
fot | | ae 
383 US" The SCOBE fis grounded by ground iets and also oe 
. 384 oS only one connection. f 4 : 
385 pause * Pe i : 
2 SH6 pack nas, anearag HABsAnDbsanAAIEADEbAeA wk ¥ eet - 
307 join ckoul as - 
388 jyump  .n4z,%, KFSm4i : ‘ 
389 next xasm4h’ : : 
BIG tee 1 7 . 
B14 unit xh sy ~ . aa 
2 "312 base : . _ . 
313. back xAsSm4e 7 
fe . ° ee 


199 


« * 4h 
y * oe 
ay 
y 
* 
-o 
- 
“ 
N 
ee ~~ 
. 
™. 
: « 
‘ « 
fe? 
a 


* 3 nee 
— 
x : ’ i 
pie 
314 next xBimsa : 
315 cale - nizie-t a 
316 at S18 ‘ a3 eee , oo 
“B17 write “bhat is 'V.. (from the SCOPE) ? volts - 
‘ pp aa 
318 arrow 5 46 7 
319 store vs& : aos an ‘ = 
328 anmsv .78,4 a _— 
321°) endarrow 
“322 cale v56825.8/v55 , 
323, at «Fig ° ‘ : 
324 write fm the basis of your measurements: 7 - 
o. ows Vem © mam * Vpp. ‘ 
326 join wAESA4 LS ~ . . 
” * , . . 7 : 
°327— entry “wASm4it 2 - oo . a . 7 Pe 
328 inhibit erase : aye ote ™*» too yy 7 : ; . ° 
329 ‘data wtSa4f & : ars esa ie 
338 back NASiN4e -_ : . 
331  arrgut ¢ 927, : . - , , - 2 tae 
"Ay amie vGE dy? = ; _ Car be ge , . “ 
“333 ‘no : 4 ag , 
334° af «1118 mes ‘ ae 
335 write | Viame = VIVM indication = 25 5 a 5 
336 5 ; . a 
~33F View = Scope Reading = 4s,v55)> volts : Jf. , es “he ‘: as 
330 * ae ; : : % 
239 Vee * 29 x Ven 4 3 — - o 
34 ” | : _ ; a 
341 Presa -NEXT- to clear \our ahsuer; iia 
342 ..oPress -DATA- te re-use the ‘calculator. 
3420 andarrow ‘ eo . “ 
344. cala  . nI2Oee = fae oR “ 
348° nF Lita = , ~_s ey. «4 hi 
346 omy te Aine Vip epee * Vem : : tee . AP 
347° join. cTes4f at. ae “s : , / . 
848 entry.  xliSm4i2 a ad ~*~ 7 
349 inhibit érane : : ae ; : 
359 lata 9 vas age 4 tas : a: 
88100 back wiHemde t 8 ‘ _ 
352 arrow PLS? . 
353 oanmay v6 ar 25,2% ma) ~ : - ° 
384 ona ; ae _ , 
355 at “i345 ore, eC - 3 : : - 
356 write Press -NEXT- to clear your answer then ... ? 
397 ft press -DATM- to.sre-use the calculator : 
358  eridetrrow. : ; : . 
“359 at 131g oe , 
348 iarite MT E: These conversion factors are only valid 
cise : for a sinuso}dai wave symmetric «about A volts. 
362° ; Se a Z 
382. * Let's take a lock at what the theoretical values 
364 are for these oomvyersion factors. a? , 


- 


* 2°367 term 


368 back 

- 369 next 
378 erase 

a 8 371 catchyp 

‘372 at 

373) write 
374 ] 
375 at oN, 


376 «write 


. 


3770 " 


rms. : 2 ee . 
xB5m4i as. x oo 34 
xfEmSb  , aatees nd 


.2iff 


NOTE: Study this sequence carefully. a 
You'll be asked a problem based on this method. ~ 


715 mg 


Consider an ac or simple sine wave: 


- oo # 


\ - 42 


J is “ 


t ~ . oeedl 


v(t) = sin(wt) 
378 join xBSs5b - ' 
‘ 379 delta «1 ; 4 
388 = funct fain(v55)),v55° — wee 
B81 km , . : . / Beg 
382 unit gsm . 
383 back viemsa , ; ’ 
. 3984 _ next xBSm5c c 
385 0 at 325 ar 4 f : 
33 write _ how let's squarg v(t): ra 
387 : (v(t))4.= (fsintt) -)2 P 7 
- 388 joint ¥ASS5b _ . 
389 delta -.1 | - 
348 ° fumet (sin (v55)) 7,v55 . 
391 pause aA 
392° poan ~BSSSb1- % 
393 S . in 
793 pause 7 > 
394 calc vbsesgrt (v59) _ {. 
395 at. 22149 % 3 ‘ _— 
“396 umite  Veme = VV; = 4%, v6S,3.3>° : & 
347 hipars Om, . 747, > : 
398 graph 9 2.19,.787.Vemeg 9 ~~~ , i : 
399 pause ee ; \ ‘ ’ : 
4g at 25H15 7 -_ _ 
4H1  ourite _ The average of the squared wave is 9.5 
AN? : The square root of 9.5 is A.707 : i , 
453 The value olf Vee Ba 7 BF for v(t) = sin wt compares 
44 with Ypo = 2.4 which ts read on the ‘Scope for vit). - 
ee er eer see-h-f------------------ pocertercernscce sane part=1, Blocks! nnsenaaes 
. * \ = 4 5 
block 1f, BSYSC : 
; ‘ 5 as 
496 unit ¥ASMSc Me : : ae 
407, back %S5mSb. > AL gts 
4q8 next .  xsSmSd ’ a 
499 at Pack) - an i 
4108 write Generally, as*applies for any simple sine wave, , 
411 the follounlng ratios are established: _ . 


4120, 
413. 
414 
415. 
416 
417 eRe 
418 unit 
419 back 
428 © next 
421 at 
» 422 write 
423 
424 
425 ; 
426° at. ‘ 
427 write 
' 428 
. 429 join’ 


439 edraw” 
431 gedrau - 
432 _ gdraw 
433 edraw 
_, 434 carrou 

, 435° ansy 


436. no 
437 ats 
438 write 

R439) - 2 
448 

441 koe 
442) unit 
443 ‘ restart 
444 back | 
445 next 
*446 join 
447 jump 
448 at 


449 write 


451. 
452 . 
453 
454 at 
455 join 
456  kiw 

“. 


pp 7 Vrs * 242 = 2.828 ; 
Viet 1 Vemy = 22 ¢ 2 = (2.2 1.414 . 
‘ Or, inversely: 
++ Vine 7 Yop * V2 74 = 8.354 — 
- Yams % Van = IZ = Vir2 = g.787 
xB5mSd_ : 7 
xfomsa 8 438 
x#SmSe , ° 
205 


The rms value of a paisdic voltage is the square 


root af the BYESES of the squared erect 


Calculate : eee 
Ve = : rms volts . 
' 

y 


=a Ls B<t< T2 
=-1.- T/2 6t<« T 


Xv : 
2585 * 
‘ 12 is the Lae (-1)2, the average over one at. 


for the fol lowing wave! 


(Press -BACK- to review) 


\ 


period of the constant 1.9 volt is 1: B. valt, _ and 


the square root of 1.-is i. 


e 
y 


xg5mse 


«aomsd 

wHSMSeL : 
imeade . 
n47, MERMP es x 

595 


* Although the VTVM scales are calibrated in: the unit 
R.M.S. VOLTS; for a simple SINE wave, the. VTVM: does not 
indicate ‘the reot- “megn-s square voltage for any: signal. 


\ 


: The actual indication on the VTVM is rebated ‘té the 
‘ ifput signal by the following: formulae: 
. Len? . 


xGSs5a _ 


xaSmSet 


‘ 


\ 


‘ 


~ i 


eae 


—— 


ba » ¢ 
"- 458 back : Des 
459 next. ae 
468 at” , , Ya 
. 46. write’: As noted, the VTVM indication for a pure sine. wave 
462 is its rms voltage, and this is not,true generally a” 
463 » for every. non- rane waveshape. . mh Se 
464 - ' The relat os between the waveshape of ja périgdia a 
465 ‘voltage applied at the INPUT of the VTVMy he responsive - 
466 . position of the pointer” of tht VTVM,’and the scale i 
467, . +  ~* reading indicated by the pointe? can be understood _-. it. 
468° ¢ 4, more clearly by tracing the effects of the IhPtrtvoltage 
. 469 _ through ‘a schematic diagram ef the VIVI3., : , 
* ra ee ee Bs ee eae I Cee ee et Me eee EN 
° ey 4 . - , se ‘ » 
) 7 7 aes 7 - é 
; bleck 1g, xs5mse2 ' 
‘ = 4 - ’ . . al 2. 4 ae® 
471 unit  »85m5e2 SW es 
“47% back “Bomseat "| . 
473 next wASMSE3 eae a . 
474 join - ‘xiSagez ‘ 
475 at 1695S. Te Ge 8 ve ae 
476 write . The signal at the INPUT terminals of he VTVM jis: 
477 = Vana = vt) : 
ATE pause,” . 2 oe 
“479 mode erase og mo, 5 
480 > ate Ae 55 7 7 Bolg 9 
4a{. write The signal at the INPUT terminals of the MTVM is: 
4g% ; vag! -= ¥ (ty - : . ° . : 
483 .mode, write , me . ‘ 
_ 484 at 1685 Ae . oo 
3 485 write ag: = ete ; : rt 
' 486. The capacitdr ir blocks the average ‘value so ‘at BB's . 
487 , only. the’ ripple, remains: ‘ 
po * ee ; T 
4a5 r [+ Vp: sv ft - Vayr where Vi. as fL vittidt 
. 489 at 14, 456 ' 4 
498 write B ‘i . : 
” 491 at ' 198,344 ; ; : 
492 write B' « % - io Fg ts a 
493 pause » ° 
494 mode. erase 3 a a 
495. at sas . ae «3 ” 
496. write The apne ten blocks the average value so. at BB' . 
497 < om the ripp tS: remains: : 
oat 8 
493 v(t) - Vays ies Vag * A277 g witidt — .- ‘ 
499°, mode ; 7” ~ or 
“sith oat oo ‘ 4 us + fa ‘ 
SH. urite ¥(E)- Vays where Vay = UT £) v (tide 
ion ae + c Pos " & aa 
7 : fy a% a. ao 
e..°* - 203. \\ , oe 
‘ oe ay 


? 


. 
oo L 
oy . 
> 
. e 
- 
» ¢ a 
: : 
ee 
r 
w 
‘ 
eee eee ewe 
4 
~ 
a7 
' 
‘ 
a 
1 
* 
° \ 
- 
vee 
. 
2 
. 
Pa 
—_ 
¥ 
. 
* . 
8, 


> 


- ~ 
" sg2 The fuld-wave rectifier converts all negative values 
553 | to positive values, so the fally= -rectified ripple “4 
Soe at CC" is: | ae 
5B5 3 veg: = |v tt) - Vay! - : 
586. size — 7 ; 
+ 587 at. |. 352,982 ee Ss . 
“Sam write }.: | : ; go 4 eS - - 
a sa5l size. 9 ¢§ <3 rrr 
“51D” at 384, 408 , ~ 
Sli write  Full-wave . , 
S12 - ” Rectifier i . tI, 
"-Sr3 at .! 235,321 . ee 
5i4’ write aa & Sa . 
515 at, 3334321 
_ 516. write eA, ° 
91% pause ~* a 7 j 
: '518 mode , erase “% - | 7 z is fy . 2. #oee 
349 at 28a : wee. Lies 
* 52g wwrite The ful} -wave: rectifier eunverts all negative values . si 
Bey / + to positive’ values, so the full ly-rect ified ripple. 
522 | -7 9 Jat CC'lisr - ol : Z 
t ba a Bs ‘~ Mi * rs ! 
52a 3 Yeo’ |v Ct) = Vig : ‘ ‘ F . ; ; i 
524 mode write «6 , “38 : = 
292,319 °° c* @'s . ._- i 
it . . ~— x ms 2 y : i . 
2805 | a ee ‘ . 
Yoo = le (t). - Vay| a = a i 
ie ) ¥ ; ! 
529 The d' Arsenval meena tw, becuine of its Picea i 
534 cannot respond toa frequency. greater than 3 Hz, a0 : 2 8 i 
S31 the polbensresponds. 0 the average value of Vect fee %) “te 
“$32 4 VTVM response = 1/T flv co -Vav|dt 
32 pause . : . 2 « ‘ ve 
534. mode erase = ; a ° ; . 7 ks i 
535 at. 2285 . . I 
536 write The d'Arsonval mechanic ™, bacsuse of its inertia, 
woe ‘cannot respond to a frequency greater than 3 Hz, so i 
536: the pointer responds to the average value of Vom: 
ie . ~ PT hed i. , 4 
539 V.IVM ‘response = 1/T £ |v (t) -Vay fidt a of 
Bo i 
5489. mode “write i : 
541 at 2205 i “ ' i 
542 write  VTVM response~z 1/T {lv ~Vav [at 
543° The manufacturer, marked this, NTVM meter scale to _ 
544° indicate R.M.S. volts when a simple sine wave is ’ 
545 applied to the INPUT. Therefore, ithe VTVM indication 1s: >), 
_ 546 YTV indication = ly LAT eH |v ¢t) - a v| tt | ~ 
ai a © : = i a 0t8 7 i 
\ A ' 


. j 7 


c 
" ro 
TH eee re nara pe It® 
' 


ms 


a Be eet ; 4. Ma os ! 
\*- or e ; z . , ; 

P ‘ a Nw ad = ; : ' : ef = 

g - : re ane ‘ 
al aaa a aaa aia Sale alatat a aaa aaa a tata parte1, blocksh «----1..- 

: Sond os * rar ° 2 , ‘ 
bleck th, x5m$e3 2 . — 
: a -i : f ) i" : : : 
ar ' 2 : - . 7 : . . 

. 7 S48 unit -xobmSe3 6 og a : 

3 549 back xBSm5e2 ee oo eae _ 

— ae . > 7 

Ot 588. next xasmsf 
55) at BBS 
a + $52. write In gené ais the valde indicate ssasny inl Sars . - 
| 553 ; "is 1.44 times the average of hide e fully-re tifted ° ae : 

_ oe4 i slpete ot the INPUT vol -This is mathematical ly : , ’ 
= “555 — “expressed, by ther fol lowing epevicusioe ~meht ioned ‘formilas ‘ 
556 at a “he gt a ; ; 
387 ‘join ec : F age ; 
Soa, gan ve fy. 7 . an * ‘ bs : * 
2 “ins iY : ae a. Pa . ee = §: - 
- 7 * ‘ s \ . Pe a . re 
559 uni, xXOSniS f es. 7) BO Ms oe < : 4 BG 
: $68 backs io) - ae i - oS _ “| 
561 nant age Pa _ = S 
862. calc  .nresel . a : ee ee — P - : 
8 563° erase f ae : ; are ge: : 
884 gatchup SRE | An 4 
- 665% at” SHS. 8 Se bare? ' . ex 
. 366 wr ee 8 Let 's look: at some hon-sinuso? Fawave forms ‘froin oo 
bs 567 . “ the Functor Generator and’ see How thes apebies: ’ mi yl 

: ae oa _ no 

: 568 c _Recompl igh’ fia. taskt ee, ee - 
. an ' \ oe Ne megs n> m ae Ae 

7 569 | 1 OMe the. A ghannel of the oscil LoScope: . a aa x : ed r 

.. : ; abs . aa 7 . ~~" = He) . 3 > ae ry 7 : 
Pe. Bae. - Display kwe. dociex otha ~square” waive: with Vp p28 Vs : 

: F Sd. F ‘anid Vay Se a : A CON . . 
poe ew, = : eee. th ey a ta 7 Ras Pg 
_. 572 Set the A RREAMP. at +00. Re ge aa : ie 
tie ae . aia <a ee e : 
le E 2 "Use. a generatéer frequency of 4 Kee cane 3 wey ? 

on . a . - » . ° ag ’ i ots ‘ we 

, S741'4 cee Cesk ihe: VT VB to measure this same. Signal, “starting 7 
575 ** “with the 399 RANG E apaadd reducing the RANGE until. re . 7 : . 
576 4 wdisplay the, reading most accurately. ete q ; 
ico S77 tam * ae “ ' ‘oy P be 
im be 74 ror 4 % 
. 578 ‘unit = -«@SmS¢ _ , ot : a a 
579 > base: - 3 oy? rT eae ne 
,°38a Back.’ ootsms f e : ‘og - 
hoa Bt at | Bae, . ‘ f- 
582 +srite What is cool “reac ine én the ls ' \ . 

Naa tS oe . : . ; of 
i er ce sae ee Vinepoated * Se a had 
oe Pa at SR 2 > 3 . i ef 
d 585 whitec m128s,..45,¥51) : ae a 

i : “ 2° ® 2 ? 
x $36. goto . WL 28, K eX, %, ROS — wn oe 
587 Jarrow 535 or a.” _ : ee" se 
» .- 588 storé: vet? te me eS of 

' m= = i = be ‘ : oe 2S an 
. naa Oh Ren gate $ _ ‘ : Ps z “ i 

te. es 7 4, 0 a ad ee ae TOR i Ne i ey es ' 5 . “, . 7 sie 
ots ; aE are a Poe weet ad 


f 


‘a Qo: 
ERIC 


™ . 


: _ ‘ 
509 ansv 11.8,1- ; . 
598 endarrow | ‘ r . 
i . v ‘“ ‘ x. y 
* S91 entry, xd5mSea / \ , 
592 at 81g ae 
593 write On the basis of your measurement: — t : er 
594 at 1125° ; ‘ . 
595 write Vindiceited eet Ven for a symmetrical ‘square WAVE. ° 
296 cale v56eV5.1728 A ‘ 
- S97 1125 2 7 
598 wrfteq o1128,,,,¢8,v56> . 
599 goto ni28,x,x, x, xF5mSgsa . 4 
688 .joir gss4f : — ; 
j ¢ J n x = , a. « 
681 ertry’ «eiSmSegl \ > 
(1682 inhibit erage = g a 
683 back >OSmM5f | : . : 
. 684 data + xaSs4f : 
685 arrow 1119 \ . 7 
686 ansv v56, 10% | - P 
687 no ° mo A . 
eas at ° 1358 a : 
689 write . Vi. = 28 V. - : ’ 
618 Vale a se - _ 
oe Mindidated * €S.V51> - e 4 a 
oe thus, Vindicated " ?**Vpp ite ae 
G15: i Press -NEXT- to clear. your answer then... e : = > ; 
616° -. press -DATA- to re-use the calculator : 
617 erndarrow — ; ; 
a . 7 \ 
618,’ entry xa5mSefa , : 
619 cale ri 2Bee . 
626 at’ * 13877 
, 621 write ~ . For a square wave symmetrical about 9 V: 
. ‘ ‘ i : s . . 7 
» Oke . Vop * 2 Vap © 2 Memes. - 1 4 
623 therefore your conversion factor 13: ; 3, 
= Sia 7 — iia ee i * 
Soy . Ce g ‘ , : : 
624 ee Neate = Van Bes gls |e the VTIVM indication. > 
6250 at Sk Qem4 me . _ 4 : 
"626 write  -HEEPa.is available Fa es 
627 help xO5s5f 7 Ss es 
628 * join, xASa4f Sa v ‘ 
; ae : ., ; “Sy - ; , 
. 629 entry. x#Sm5g2 ie } 
$38 inhigit erase : es . \ 
~ 631 back \ xa5mof 
632 data '- x#Ss4f , : Coes 2 
' 633 help xa5a5f wee .* o> 2 F 
634 arrow 2825 -s 4 : 
635 amav. .9991,.1 = , ee, 
636 no | - : ss 
637, ate’ 2218 ae 7 
.638 write... Press -NEXT-, to erase your answer, — ‘ 
+ 


\ 639 


648 endarrouw | 


then, press -DATA- to pesuse 40a calculator. ° . we 


7 ce OSs, 


B31 


oh... 


Tait 


Mate 


~‘ ‘ . é 7 
‘ma eeewecenas we nen nee eeee- ween te wenn sng ren ree pe tern tne en ene= part=t, blocksi ----«--<-- 
aa ae block Li, - 85mSh i : 
. 7 4 
642 unmet ” xO5SmSh. ; 
643 back ~O5m5e * . ; a 
644 next «ASMSHY ; F i 
645 erase . ¥ 
648 satchup : 7 
647 ‘at M19 hy 
648 write Now adjust the + de level adust on the fune- . a 
642 tion generator to produce a sq, wave such that: 
BEE Vaok’*, 2A volts and Vay * 8 volts as measured ; 
. 6 { . 4 the afope. The frequency is aers at.1 kHz. ez 
652 NOTE: the de tevel adjust sateracts with the - 4 . 
AS3 amplitude, therefore, you must adjust them both ‘ “at 
. 654 to obtain the desired sienal. 
~ 7 86S Cat 
ASA onrite Press -NEXT- vihen ready. » 
e 7 
657 umit. , t 
&CS pack 23 ,timhi) (nod + fed (defe) cata<f (tuv) g (ab) vd (defghi) (stu) ++e¥++j 
54  reotn > . / 
460 arn [ray ye, <O5m5 1 . / 
BA! : meek » HEA : ss 
Ber one 
~ . é 
BAX unit WSS i 
And back ‘ tN Sh : . 
Frys eee AES Y a ao 
GOR at . tht : xy 
fET oie What is’ the VTVM indication ? * * 
Ae \ 
Hew, owas volts a? 
fTe arrow” 1214 
B71 ansy 11.0 4 
672 Vat 1419 : : , 
62a“ unite That's correct! Note that changing Vay 
Pe 674 . changes Vema 33 well as Vg ’ Rouave 
A756 and the indication on vie VTVM are, : 
Ae te same. . 
A?? EH, ‘ 
% | | 2 x 
672 unit wASMSj | ~ Hy = 4 TF te 
879° back wSmS 1 \ 


at ° ° 22 


ke asked & problem based on:this, methed. 


‘ . <é ; 
. VTVM indication for a given waveform _ a 
18 directly proportional to the ; ; rot _ 
zs voltage of that waveform. (A,B,C,D) . - 
at 2118 i os 
write AY RMS | ae 
B) AVERAGE ; ge 
Cy \a-PEAK ae Sy wet 
D)  PEAK-PEAK te ne Bh 
aprow 13518 : ' ; , my 
ansuen (D,d) , a 7. 
Sats 
‘ ‘ . \ ; 
unit «OSMSk ; a 
back ~B5mS j Wass o ‘\. 
at 2109 5 : . a8 “i 
write NOTE: Study this sequence carefully. You'll ‘e es. 


urite Consider this waveform: a. ; 
at 722 ; ~ * ay 
o1ze S . 4 
write. 4 v (t) ; e 
size 86 of ae aoe: 
join «ASsSe. 7 . "¢ 
gdraw 7, 122,23;6,8;8,1 i os 
pause i : \ ‘ . ‘ 
at anya , Sg 
write 4 i Vay * 2 f' vie dt “ - j 
pause = 4 T . pt] 
hbar B.1,- ; a Fs ’ ne 8 
at 1148 a Oe ~~ : a 
write iia — 
& tr i Vav _ . ° 
, i 4 : { 
y ’ : ; : 
unit “wASmS | i 
back xASMSI , Ys a ee « 
‘at R22, ah a a 
urite Performing the operation: oo 
v(t) = Vay " . ~ ‘ 
join’ | «f5sSe ° : * 
refrain M,H32,136,-138,8 Z ° 
hes | ess ’ . Px \ a 
unit yssmsm . : 2 
back «SMS 1 Pega : , . 
‘at 522 ; : : 
write Next finding the magnitude: ; fy 7 ~- : 
| : . 
oe bv@-v,f1 ) . 
join *75sSe ie ae . 
edraw - 6,8;2,134,8;6,1;8,8 - A 
pause’ . : ° _Y . 
at 1818 - 1 oT .# “4 
write ‘calculating: V; = — f Iv(t)-Vayl dt. ‘ 
pause -T4 : a a |? 
‘ har 3, 3, ~. ~ : ae ; : y : e we " ' ‘ 
ee ° fs a \ i. a" . “+ 
JERIC : ‘2, = : | gS a | 7 


. ge itau 
a 


af AS52241 


*n, : ne a 7 
BM. S32 FSA LSE 8565-05585 ~- SPOR 
ake —_ 


7 . / . . if 


ee : 
36° at 1948 ot gi Ps 
7 write seo Vy oe 5 pete - — ste oth i 
8B pause ; oe re 2 nl 
se at 2118 eet 7 
748... write The BAA should ehanetiares indicate : 
741 
742 \ . 1.11872 »Vy or aporciximat ely. 558 volts” 
: f : re is ‘i my «) : , * : i 
nbetape beta ane yntatateehent rfid dt taennmantn ti dtd 
7 eo Me * z 
block tj). "x8SmSn 
e. = ? ‘ . 
a » ae pa 
744 unit, = xd5mSn" F aaa . 
745 term: test £7 ; 
746 back , A Sry 3 fo 
747° at 1M1m 
748 write. If .ou would | Like to repeat ‘the lest ceehicsi 
749 | Tse ance explaining the VTVM RESPONEE «.. + 
755 ; 
751 press -BACK-. dicietes press: -NEXT™, 
752 wee - « 
o , : ' - ‘ wt 
783° unit xBEmSO 2 _ \ i 
754 back =o 3ISmSn .. oe 
755 erase ee a 
756 catchup + ‘ / 
757 at 1A —— Oe gat i ‘e 
758. write fit this time-you might want to exper impnt 
759 vith some waveforms other than the square. 
768 > os nave from the function generator. See if 
761 you can predict what they should indicate 
76° ‘ on the ¥TViM for a given amp liftude, then : 
763 verify thrs by measuring it with the: VTYM. 
764 > - eo 
765 ; . ee 
766 -, When vqu ate ready for a challenge to vour 
767 7 PTOWEES sc eee PRESS -NEXT- 
768 at’ g1ig ” 
769 ‘write - “ a 
778 at z318, - oa P 
7710 yoin ‘xf535a tae 4 
772 ome ; , em, 7 , 
773 unit. »fSm6a_ ce 
774 cale 9 nl2ge3 - y 
775° next x8Send / 
776. back ABSMS 
777 base-~. 
778) hélp as . . 
779 at. 3210 ~~ # 6 
788 ou ite HELP’ is. avai labTereqeaes 
join: Hie5e : 


784) 
RS 
766 
787 
788 
789° 


828 
829 
839 
831 
', 832 
833 
_834 
835 


799 entry  ~f5mbal 
791. inhibit enase 
792° data x95s4f/ 
‘ 793 heip  »85s64 
794 next x ASEH 
795 back - 
796 anrow 
_ 797 ansy 
F798 ne 
-799- at / . : : a ge ; 
$84 write/ Press -NEXT- to clear you. ars rv rthen...- + pl 7 
- 801 .press -DATA- to re-use the ‘calculator “4 = a oS 
F mre _ \ +4 
~“ASela . - G . . Zz 3 H 
cas. e 3 . ' * / 
The RANGE setting indicgfes the largest rms volt : 
signal. that- -the, voltmeter Zan measure.:, Thus, if © .0” « ra 
. YOU warrted to measure a Signal of approximately - ’ — 
o15 volts, You would not set the RANGE dial to _ > = Pw 
“a8 te rather, to 34.8 to obtain a readable * /. | - 4 
era lon, a an oe ; 
B11" ard : . - eee a es 
ee = So | ar 
ee | 3. Se fa . 
oe nit x85e4a paar = 
ata PW hext . “AMAL | * . ea ' . 
81s back . «@Smda \ . ; : 2 6 , 
B16 ak 7° Sim S| me, ; 
6817 write TI caytht you daydreaming, didh' tI! o a 
818 at 71a es =~ 
B19 -write -fome on now) vou can do better than that . ; i 
82m — Lasked for aged Hz. In case it slipped your en ; 
821 minds... . . “7 , see 
822 7 o mm 
es Freq. out = Ereq. setting’ Multiplier. / . ee \ 
4 : j . 
a2 Let’ s. set it carefully and continue on. “ee es 
| 826 “Press -NEXT ~ when Peed. o 
827 xKe wi ; . . [ 


din this oe 
icate for - : ‘ _ iN 


\ ’ 4 
write On the basis of what you have lea 
‘ * . experiment, what/jwould the’ VTWM 
_ © this waveform? 
at. 81916 aa 
join x9535a / 


' a ; 
a elias vi j : ; -_— 4 


unit xB5s4b -- er aoe . 2 #s 
at ‘Sig pee oe . : i ’ 
write# Surely you're. not hervous! = | ° 

- Let's try that again. ie ‘ 


Just set the range switch to 38 and then ... 


Press -NEXTZ% 


OR 
: 
res : 
837 pac N33, s+brenetereedeeseeee eye _ . 3 
838 joi ckd a 
B39 yum n47,x85s4b, xI5m4e . ° | 


ee De oe a Ne a rt er rr rrr cerns 
2 * 
| Se Ue \ - 
block 1k, x5s4e poy = . 
War unit = -xe5s4¢6 - 4 
42 at — Sit ; 
843 .write Mot bad. You're just a bittle high. 
. 344 _ « In order to get good results twe need 
©. 845 to He a little more-precise. ~ 
; 846° > ° r =e e : 
! 847 IT wa that néedle right on, @5 VRMS, 
” 1 B48 . then \voutve’got it, prgss -NEXT-. 
.' 849° pause * : } — 
| 858 jump  *85m4di ~ MS ig” ge. °  % : 
BSL vtee _— : ; 
a52 unit xB5s54e . ae doe 
a5 at 51g oo . 
854 write You're just a little low. To get good = * 
BSS results we must be precise as: possible, 
BS6 ‘ : ° 
857 8 Set the amplitude as ¢losé to.25 VRMS 
B58 , as you can and then proves. - NEXT - . 
359 pause ° a 
868 jump xAom4dt x ; . we ‘ fue 
B61 4% gt 
» $62 “unit HES 4 - ie ° ; . a 
8630 aki. 646 pt 
x 864 write Fire you eure that you hme all that ? 
B65 = st 
BAA , The Al channel shoyl a bo , vee mn 
‘867 AC coupled ate tam volts ‘ ; : 
868 full scate. Internal ly ? 
fo 869 ; trigger the sweep from . fe 
avy oo* — AC levels in the ALITA mode. ~ , 
B71 * Digplayronly the 1 channel, 
872 _ and sweep it nermaNy Mok. . ae 4 
- 873, . times 5). . . 
2 ard: 7 ay 
. 875 ' Then, press -NEXT-. 
a7 pause ; a . . 
’ 877 pack .” N33, tepssfpabbetereesesees 
878 jon cheb : . 
6749 jump: ni47,%, ISm4h ° if 
888 newt ~MSs4e : . f 
981 wee ; _ : 7 
$82 unit ~H5s4f . a cae 8 
882 inhibit erase * , w\ : 
1 . ‘ ‘ 


; _~ 
884 cales nt2s, nizie922, 1122, f123, 2825, 625 5 , ° 
835 mode efase . 
“866 at’ -* 3819 = 
887 write’ Press -NEXT- to enter your answer above 
bea Presa -BACK- to recalculate ~ 
889 at ni? / 
898 write: & ; ; / ~ 
891 mode write % : : . 
892 at 2737 a b 
893 erase 29 , - 
894 at , 2838 - | 
B95 ehase 15 - i. m 
896 gatchup - : . a 
897 “draw 26173 265732957 29173 2617 » J 
898 at > 2719 7 a a ‘: / 7 
899 write CGE Caleulgtot o Me a 
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981 = aan 
992 arrow 2337 = < . { 
982 store visi ; 4 
994 ok” * ; \ . “4 oO i \ 
985 endarrow’ - 4," ‘| oe 
986 at ,, 2938 * \ + bh 
S87 show v1 a a be 
998 at | 3919 ° . at 3 
999 write Press -NEXT-+ to,enter your answer above Ok \ 
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se SLAP rm ry 
912 goto\” key=sback, iss4t, * 7 
913° jump n12H,xH5m4i1,xF5m4i2,x1SmSet, xasmSe2, xaSm6at wow 
914 ute * ae 
915 unit vGtssa nae 
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| < a | 

918 where Va, = =f f' vit) dt. { 
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926 nee 4 és v \ F / < 
921 unit xBSs5bo * . . : 
922 origin 1518 - : i * : 
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925 scaley 1 bs | . / 4 
926 mark Tem 4 . ; : a ee 
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964 | J) Lsrries 

. 965 next . 
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932 at 
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941 
a 942 ' 
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128 write 
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AMSE write 
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15,295,329 . . . ees a ee a BOS, an 
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1937 write Von = 2 Vap = 2 Vrms 
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1845 Yop a 2a 
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1843. ° - ST UE ve ee LSTSISSNS 
if44 pause : , - e ae Ree ae ij 
1845 |.) ump xaSmde 5: 4 moa eu . a cae , i 
1B46 wre ‘ eae 4 ye 


Ina? unit. . x#Ss6a hae 


1ff48 back,  xiéSmba 


“1A49 erase - . . 
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151 join xG5s5e {Ra 


152 adraw. 8.552, 1.554, $. 54459. 0565-0. 998, 
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1054 «at 525 roof a 

1955 write “Vo, = f vit) dt . 
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ABS? write & Vay = 1720 ee 
” LASS woot : : . : : a 


1859 unit | *8fSeAb - 
{AA back AS S52, i 

162% at S25 , . * 

1W62 write - Ferforming the operation: 

1f63 © WD = Vay 

1864 yoin “AS Soe . \ ; 

1965 gdraw Bp Atl, 194,15 4,956.-159,-158,8 
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ig67 ou 
1768 ob 


“ , 1869 a 822 - - 
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J 1871. [ vit) Vo. b. 


1872 join “ “ihsate | 
1873 gram — BME 2, 1E4, THM HG, 1585 18M 
27 ABTA we pe aes 


‘ 


175 unit’ <s*sSs6d | ; : as 

ta7eé » back xASSHS oo ; ' 

1877 help ~ *iSate : 

B78 next ws EM ard : a  : 


“1879 join ~ xiféste . 


- . aah er ee ee ; : 3 . i - aoe 
= . we : Pa : 4 oan rs a i 
1880 -edraw Bs B525154415 4,936,138) 1:0,8 % 4 ee, me, ‘ee 
1881 at 321 ae ar ti a. —_ 
1882. write Recalling the: formulas _ ho. : 24. os . \, sd 
. . ne . os - : : | 
° wit. 24 : . : a a i a 
1883 7 Vindicated = a r by (4) Van It ; ; To : | a 
oo : ; y 
1484 wherertYZ_- 2 “hit .: \- - : 
185 at 2905, 4 an re 
1886 write. , Note that the area ie the left, of teT2 is: identical moe ao? 
1 887 ot _te the area’ ito the’ night. a : oe 
1988 _ Thus, you Sali need to integrate from t= B fo ro 7 _ 
1889 , . t= Tr2 and multiply by two. - °°, * oO 
1998 rae Press -NEXT~ to enter your answer, © meee S +e, ‘ 
wor _ Press -HELP- for further assistance. ék ae Oe _ Boe a 
(1G92 ie a ; ge 
1493 unit ° ¥f5s6e a : ‘ \ lS 
1894 . back yH5s6d ' ‘ CY eae : : Se . ‘ 
r. 1895 next>  xgSsef i ee : deg eaee / a “e 
1896 hélp “xaSs6¢ a - : 
APO? -at 7 7B | : J 
“4898 write — To find the area “under the curve ie -Vayl: : é 7 
* te si ; = % 7 : a 7 ‘ o i 
1999 [ ao Press -NEXT- for a. geometric approach. i. : 
H19G-. ress “HELP de: solve a integral. airertly. ee ee Ana Fe . 
ANG. eR ; . ; 

\ ‘ . * of a, * ¢ . A . 
11H20 anit dpeet in \ aU, a a * ed 
4193 help. “hSseg er ¢ os 7 A hate: 
11a4 back,.". xASS6a, ; “ . : 
‘1hS next ¥GSm6a ; , . . 

“11HG join *B5e5e — & . oe ih Ss. mae ee, 
1187 edrow HZ. G 4 Ag, Bi6,15 8,138, cs - 4 — 2 
1198 '.at + 2s ° : Soa, 3, @ noe : 

"1149 -urite Mote: that’ the figure to the left of t=T/2 is:. oo a a 5 j 
pore, a ‘ . , pie 
. : fee ¢ FS : , Re 

. tiie 4% sg peas of area 172) = ae ; , wg 

“WALL .doto 3line, mis1¢1,8,1 : : . , ve ; ; 

‘11120 cale .. viszenigt « 8.25 ne cea ; . , = : Vs a 
1113 cale vilgenig1 x H.125 ; an “4 wo ; 

1114 har’. vis2,v1s3,- 8 : i 
“VLiS 3line 4 = ae : 
1116 at 4320 ' Bin eee ay 7 
1117 write . - (shaded triangle Ae Soe a} 
1118 at 622 ; 4 , : — 
t1i9 write = 1 - s 2. ° : Uh tes 

41129) at (1924 7 8 . 2 
1121 write. Pecall that the teial. area is twice . x ae ‘ 

M22 0. as large (=-2 * 378 = 474) ; Pom Par a fe 

< ie % 4 , as, = > ia . c . - 5 : ts a 
(1230 and Viediodtes = Ltib?2 © G7a Se a E 

"1424 write dat, 2648}Press -NEXT- | to enter” your .answer + 

i‘ . 7 : ial #4 2 . 
al . hs . 
245, ae Se oe . Bi es 
; : 


[ae a OE a a i, ee ee eee a cn ee 
- + 125 ~ \ - = -“=BACK- 0 review this sequence on ae o , 
1126 ° Ps - _ <HELP- to: see the ean approach : : 
‘ cP setae nen nT ES ----- poennte nn Fo: --+-- mo-----. parte 1, block=n wanna iene 
. : 7 é , a oe 
; rl : “ses oe A / : : “a : . e < ; ue : 
at, Bldck in, ~»#S5end:>. Poe x Tee - ; 
o m a = ts = pa ae eee 2 
“41128 cuit. x85s6e ha NA 7 ot 
1129 help  xfSs6f 5 Dy. ae 
#4138 . balck x5s6a % fe a . 4 : ‘id 
1191 next  ~ x#5m6a a : a oe ~ 
1132 join ~ hs ales an SS . 
1133 gdraw (8,852, 154,43 4,956,158, 13658 . ye 
1134 at ° Nt ., = — Me ee we 
1135 write . Vindicated = eo r f Iv.) Vay ldt — “a 08 x ; « 
1136 pause an ee i ae a @ 4 
- . L497 ‘at  —- 621 ae te Loe 22 us _< 
101138 write = 1.11972 » Lx 2 x (aA tet. + i dt os. ‘4 d 
1139 at | S41. Me Se = “A a 
. 1149 write*™ ~o. 7 +f a: 2 : 
i141 : a |  s 2 xd ] : & a ) 
“,1142 pause f Pe. s < ; 
1143 at, 9A ae . 4 a oe | ps 
“th44 write 1.11972 * ine 2.x ; of - r) : 
“1145 oat "B41 | : : _ 
1146 write © r i 3 . Pee Se 
: . Fi . og fad 
e L. < : e ‘ 
2024 ro. Ys 
= 1.11972 «[ 2 x in ; 
vB1G~.1 — a : 
“62n\ + F “e 1k, 
rewrite . ; : > - : 
1821 : . : Eo ae : —- _ 
; Plato Comput ing Teegral ee ’ 
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xs5mS5a_ xiSm4h (dé | 366 
“xG5mSb ° xf5m4h - 392 
wo. xAamse XESMSC . 6 
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y = 7 ‘ | é 2 : we iss . — 
lesson’ eexié at 2: 43 am on tuesday, aaiet. 27, 1974 
i os 24 Ss ‘ : " P 
gf Pan en ea ca ciara et Esc cece och al partel, blockea: o---- came 
a GZ 
Lf | P a 
- block ta, eex86 id : 
; 2 ‘stop . : : : , 
3 «sean For Neal, CGERL, Reem 248, HEB. se 
4 One line description of this lesso : ‘. 
5 ne ae 8 ‘ 
’ ‘ : , - s 
6 : hil of. this Lesson: Block. Unit 
? Id for this file. eexs6id 
3 * Experimerit eexi6; ~ . vee oe rs 
‘9 - |. Objectives ; xB6mnfa. x86mnfa— 
18 Neasure. transient waveshapes «Boma ~ xd6mia aro oe 
11 Measure and calc. time const. %“Sé6miqh xh6m2a 
12 : Final edit 21 aug 74 neal. : \ ; : 
i , ; e ; ae 7 ee 28 I ‘ | 
130 slist info 4 7 ae : ; # : we to a 
os 14 vlist  sumbo%s- . a ‘fs 
1S «list vargan, charset, cgeindex, cgechar wg 2 Uf: 
16 vue ; & : ms ‘ = eo 
17 start a ' . 
18 finis endunit- ’ . X 
19 write dat, 1019> Loading the CCE Character Set : . 
.. 20 “gharset cgeindex, egechar ; . e : 
21% erase . . : ‘ 
¢ datacn . - ae i : i . 
23. area e286 , vo F 
24 evt | wf a a 
25 cale pre .$$ used for restart skippire te 
Coduedu pede cage teceee piosveewacieeadican enna ene enn n ene e neon -- Rate: ..partal, block=b wen eeeen ene 
; ; 
. , e i ; . ‘ ° : 
7 - block 1b, xM#6mBa ae . ; ; : 
: ns ; . Be 
27> unit <pomsa . = 24 ; 
28 restart. . wo FF — o- - 
29 join imode _— : uo Lt ye 
38 jump  n47,xd6mBa,x TR £4 , > 7% 
- 31 next x~BomBb . | 
, 32 cale ng9en ‘ 
r. 7. BY at 4687 : . ie ., we 4 : 
3A write MEASUREMENTS OF TRANSIENTS ¥ oe N\, : 
/ ae a se _ . _ 2 
- fe. This is an experimental study of transients ina a? i 


rene “8 So ee ase . og 


74 
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back 
next 


‘help 
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series wineuit which contains resistors and a single 
' energy-storage element, such as(a capacitor or an 


- inductor. 


4 


\ 


The principal objectives of this experiment Ar e: 


1. To measure and compare the waveshapes of the. inpet 
and element voltages, currents, powers, and energies 
in a series RC circuit, when the source voltage is 
constant. 


2. To measure the time constant of the current of a 
eries RC circuit and compare it with the’ value 
calculated from the nominal parameters of the circuit 


devices, J akon 


Ai square- waye voltage is constant during each 
lf-period. Consequently, when a square-wave - 
oltage drives a series RC or RL circuit, the 
| Eircuit's response to a constant voltage can be-- 
Studied by examining its response to the Square- 
wave voltage during any half-period.? Furthermore, 
being repetitive, the input, and element voltages 
can be displayed on the Scope. — 


> 
t) 


1997 , 
Herce, tHe response of an RC circuit to a Sonatant 

voltage applied when the capasitor*is INITIALLY 
DISCHARGED. can be studied experimentally by driving 
the RC circuit with a square-wave voltage having a 
zero value during “each alternate half period, and 

a frequency sufficiently low for the transients to 
clacay practically to zero during each hal f-period, 


“ ‘ * ‘ G Re 

. 

a : ar 7 A hye e 
xfemla - : ; 


xJ6mso ; 
- <P6miat , . 

x86Sla any a 

787 4 . . 
Display one period of the’ adjustable SQUARE OUTPUT 
‘ of the PUneEEON Generatgr on channel ee of +e Scope, 


Thigeas the Sbope from the Function Generator, 


Accurately adjust ‘the Spencer ake SQUARE - -wave 
OUTPUT of the Function Peperetor to: | 


Vv . 


max = 28. V; Vv 


cin * ey and” f= ‘100 He. 


«Use A ‘VOLTS. FULL-SCALE at 2 V for greatest spe 


and’ lower the zera’ tas base line of the a dad 
. Se 7 ee t 


‘ 


a 


t + > . ; d 


~ to tne bottom line, S om below the center of the i 
CRT ecraen. 


é 
s 


Piopanats any onan atk at the etart of the trace. 
Recall .that “the possible error “with the Scope is 
+ 3 % of the VOLTS FULL SCALE setting, so you: should 
avoid introducing further errors due to inaccuracies 
In your settings, readings, or calculations. 
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ont enn nn sn een nce patente teen tence cere n nen ntns <n ee are parts1, block=c Lannnnsnned 


' 


block 1c, xs#é6mial-~ 


* 


unit xfemial 
pack n33, SSaSenabaaadaBAboCAOAADCHHoABS 
join = ckew 
next  n47, xHf6mta,x 
jump n47,%, xPomta2 
NOW XE 

Q ‘ 
urit xB6mlaz : * 2a 
pack n33,+gne (cd) (de) capa< f rate e (ebb) od 
join eka 
next ma? segemia, x 
}UuMp n47,xc, xd6m1b6 


hs we 


unit xBem-Lo 
at . Lar _ = \ 
“write ‘ The Scope is the most) cairate of the racks 
- mounted instruments. ° Con: adent Lys” please readjust 

the frequency of the Funct ion Generator, so the. 
gwept length of one. period, as observed_on the Scope, . 
is exactly 14 om, for the period of hs ms. and, the, 
frequency of 1895 Hz. . 

HMR : : : ; ; ee: 

anit «i Gm Ie 1 

pack N33, SUDDBAABORABABADseAABADCA IAAL 

join. ckew 

next n47, xHomla, x 

pump n47,%,xs6mib2 

WE HK Hk : _ oY 


. 


& 
unit . x 6m1b2 - . 
pack n33, +gne (cd) (de) caba< f (stu) g (ab) a (ef). (tu) +aaat t 
join chew om 
next n47,x#6mla,x 
jump.  ‘n47,x,xSémic 
WK as: 
‘unit | xf6mic 
back . »f6mia 


* ; : ~ \ a 
127 next  x@6mid ; ‘ - aa 7 
{28 jump R99, x, 9, sal6mt i 1 xB6mLqga ss unéts added for reterts : >f . 
129 at B87 : an i 
138 write = 00 NOT readjust any dial or knob~on the Function a <2. / 
CyLat yy Generator during the remainder of this task. You a / la 
132 have correctly set the open-circuit voltage v,.of the. te oe * 
133 Function Generator and it will automatically try — a .f : / 
134 to manigtain the’ terminal voltage constant. m 7, 
oo ; - je 
195 Poseder: the terminal voltage will still very with the . if %& = 
136 " —* load current, ag was observed in a previous -éxperiment oF =. 
137 where it was found that the Function Generator with 
138 the controls at a fixed setting could be pproximately ; i 
1397 represented theoretically ‘by an ideal voltage source yes 
148 Ve in series with an internal resistance Ry 


141 ean 


142. unit xZomid 
143 back «#6mic 

144 next xBemidt 

145 help xf6sla’' “2 
146° at 787 2 , / 


147, write, ~ Connect thessensor ca le of the. Re ’ 
148 to the CGE inter ee). . 
149 ' Ground’ Terminal ’ 4 of the RC BOARD. : @ 
158 . Drive Terminal ‘i of the series resistor-capacitor ‘. 
{$1 _ Circuit with the adjusted SQUARE-wave PUT of the j 
$5200 Funct iorXGenerator, Note how the as a of vi, changes ! ° 
, . ; . . ‘ : +s i ; 5 ; \ 
A530 Observe the input sl teas Yin on- channel A with > 5 ie. &: ° 
154 A VOLTS FULL LE at SHV, and” observe the input ‘ . 
155 current i on channel B with B VOLTS FULL SCALE at a a ff 
156 2.V. Return the zero base line to the center of | 3 
157 “.  the screen, a ee ae . 
7 YO we * . . 
. e ‘ . . we i — ‘ a oN a 
i560. , /-HELP- is available. - ° . a 
159 e#x - ‘ rhe : . " aS : Moat 
: ~ J ta NO / 
168 it MBBMIdE me — i . 
161 pack 33, aibeTUFITIGICHHabdssasadsaaCaR ae ony 


Re ae ckew | a ee : ; ~ 

next n47, xoem fd; x < “oa ; ‘ co rae 
164 jump  n47,x,xB6mid2 Te, 8 . . & 

165 0 eK ee oS gee “a [ 

166 unit xsemid2 , 

167 pack . n33ykgoe Coe (de) cdbacf (atu) g (6b) def (tu) roaaeel : “ : 


168 \join’ ckdw : .  * s S 
169 next n47,xB6mid, x 3 = . : 
“t78 jump  n47,x,xf6mle e ey - 3 a “ 
a ’ . - a . id e : . . 
ita chet etatacs saul ie piace aii race parts1, block=d ----+---_-- 
: : \ ‘ = i 2 
XN. : N s 
(<) = . 


fo & x is = 
block 1d, xdémie 7 
“$72 unit xsomle ; : 
: 173. base 4 
“174 «back xemid P iad a se os 
175 -next x86m1 f x oe & = & 2 es 
176 define xeni2d  , A - 3 ae . 
177° ‘  yvenl2i — , a . — 
178 Xmax2n! 22 ; ; se. ; oe = : : . 
1790~™ maxon 23 . ‘ 
188 cale x#398 : 
181 e425 . 
182 : Vena tad . 
183  Xmag@ 1B - 
184 join xftsib . : 
185 gdraw” . -14,8;-19, 1639, 1670, 5; 18,8 \ . 


186 graph 2,28, Vay Ct) ; - . 
187. at 66 . . ae aa | cae 2 


166° write t : 


189 at 495 5 : ei. 
' 198 write ' The voltage source of the | 
491 PC circuit is a square wave 


ot 


192 _ having: ae ca Fe ae Q 


w . - 
cf "195 arrow $18 , : 2 Bs y , are 
2g . « : . 


- 96 tong oo _ 
~g « (C197 answer 28 fe 
a 
98 no . . 
2 199 at 1285 _ 
208 write If you have not change the Function Generator 8 
261 controls, a of vy should be 24 volt.. The Scope | > 
282 is sep haere the input voltage-of the RC circuit. : 


‘ - The source voltage is Uisreticatiy: internal to | 5 
‘ Function Generator and cannot be displayed under load. 
arrow 1918 
answer - . , 7 a 2 
long 1 ‘ . a 
inhibit erase i ; 7 
. No . . : : I o 
‘at. 1285 . , ° 
write _ If you have not ianesd the Hgeneneter controls, , fs 
« ' Magy Of Ye should be @ volt. > _ 
endarrow * a 


unit xsémif ; 

‘back xBemie ° - — oO KF 

xfomig , : » 4 ) 
“ye255 a : 

x6Stb- ; ‘ 


JA Fun'Text Provided by ERIC 


. = \ 
i - Hes 
228 cale NOSeL 84 ; a 
221 doto omifi,n94etiB,5,18 
222 édrauw Ne: a3n94, n95 (28) _—~ @ Ss / _ , oe 
graph 8,1 (t) ‘ of : : : © 
Oe sees 1S65 ~ , 
write ¢ - e ~. » . 
funet - n9§ (28) exp (-«5 (vias-n94)) ,visaens4,n94e19,/5 : / - 
“ gake .  n9Seng5x-1 oe 4 / ae - oot 
‘gent ft ' \ ; / ‘ a / eM aoa _ a 
-at 1385 i / 3 . 
write " Without charging ay ca : S : +” a 


\ connect ions, turn the/ A PRE AMP 
by adjust ng the - 

fAixB SEPARATION knob,/ use the 

undefle Fted chanhel A trace 


ode |. erase : 
1345 : 
write Without changing any 


connections, turn the A PRE AMP 
iz to OFF and by adjusting the 
AxB SEPARATION knob, use the 
‘undeflected channel A trace 
'+for a zero baseline of the 
: current jis 
inhibit erase 
248 jump Gomi ft 
249 hwx 


¥ 

258 unit waemi fy ; 

S1 pack 133, a0beosasUBaseMfabdsaasadaaAcaT 
(252. join... ckor . ae 
253 imhibit erdse . a ne 
254 jump .n47,xM6stc, xfomtf2 : 
(255 ere, ; 


Weve, 


256 wnit wtemt £2 


257 peck = “nadykece (ee) (de)edbart rote a) rdlef) (tuy? apatel So re: 
258 join ckd / . : 


259 inhibit erase’ / i 
268 jump .» n4t,xHAsle, Heme 


q . 4 : ” 
_ ae 
“ 


2 unit xMomig | 
hack  ' «f6mle 
next Beit th earee 
at 13855, an. ae yoo 
write The exponent ial current ; 
- of the RC circuit, read. 


a 


ERIC r, # ts Soy 


x 


+, af 
268 _ experimentally has: : 
269 ‘ lvoe = j- mA 
278 Lian ae mA 
271 arnow 171e : 
272, anBv 804,10 
_ 2738 on . a 
274 at 2285 a / - 
rite You can read the amplityde / 
6 ' | $ more accurately by moment : 
7? going to,a smaller FULL 
78 “rv. so aetting on B VOLTS. 
279 arrow (1918 7 
268 |ansy 8. fyb - fe ‘ ; 
, 221 lunhibit erase mos t/ . 
282 no a / "4 
'  9AR. at: 2295 ce 
«284. write ou dan read the amplitude 
f 285 mpre accurately by momentarily 
“T o+* 286 loing to a smaller FULL SCALE’ 
2a? batting on B VOLTS. * 2 
283° endarrow r 
289 inkibif erase | odd on ‘ 
ZO keto — 
(292 unit! xeemth i. ‘ 
"242 -back xséimte F 
x, €92 next ~oeminr — te ff 
. 294 .cale Wess . / 
205 Ynay te 50 - - 
296, join “AES Ib !. ee ‘ 
293 graph 2, 20f,p. tt) — / 
298 . graph A, - 20,5 .- 
299 oto famihi,n94e-18,-2, 18 _ . ot. 
388 ~ edraw 4144, 93;n94, 28 (3.8) a . /- 
funet 28 (8.8) exp (-1.(¢18-n94)),, vIgGEn94, nB4+1,.5 / 


at 2585 . a meee : re 
writer - The power delivered by the = -- 7 , 
" source can be calculated 2 ce / 
— - “by simply multiplying the” “2 a ee 
_ . source voltage (28 or @ V) by ‘ ee a 
a the curvent for each point in ne 
time. 
t8O% 

B11 unit " xfémi ht : & 
7° B42 next  —x@émthi ~~ © 4 oe ‘ sok, 
et oe at 1s? a ) eens ahi? « i 
3i¢ write, Now, in order. to read i(t) versus t mofe accurately 

i 315 ‘for the next fabulation, please set the Scope TIME 

316) Bt SHH ps and & VOLTS. .at 1 ¥. 

317 Turr the A PRE-AMP to +DC._ 
318 payse / Au. a : 
319, pack N33, aSbcHAIIIIGGoMHabdsAAHadsGGcHH . 
328 join  ekew ss f) : 

- . . 

. 4 
ERIC eo 
Sama : ; . “— 


sem Let 


foe SSF ae 2 
321 jump n47>x%, xJ6mth2 « 
3220 Bie : 4 mL 


383 unit xBemir2 . 
24’ next xMemiht 9 

| .". 99, ji fee led) “de (ed) doac f (rtwre 
jot: ckdw: a 
jump. n47,%,xGbm1i os 


ee eee the ee ee eee ewe 


Oo pleck If, xs6mti 


“unit ° xeemri 
base — i “1 — ws 
help. x#6sif 
back | xsémle 
at = L-2p7 , = = 

write >. Enter the caluee: f the source see ei 0 

,! _ measure on the Scope display and enter +t alues of. “ 

of the circuit. current i, in the table Below. As you — . ar G 
roperly enter! each pair of values, I will then 3 _ , J as 

~~ ~Gatboulate and enter Pe * Vo%i within 6 %- i 


" oe 
eee 
a 


- 4 « 


ict is: avai lable 


 yiGte2e 
vis2e8.4 


=  & tg ; s 
. an a 
« « . 
357 iain xH6s1d a 
358 scale ° v182¢3.3 ..* : oa Fs e 
359 join xHésid . , i : : . ' 
368 cale | v1d2e1.2: : aS > 
: 361° join xB6sild_- os 7 
.362  cale VAGZES : a 
, 363 join °" x#esid ; foe 
364 cale vIM2¢.'2 . : 7 
365 join xi6sid if ue a ae P v 
bs 366. cale V1S2¢-7..6 SS . ‘ - : . 
. 367 vigies . oe petae - g 
368 join xfosid - \ v i a“ 
369 calc . vI182¢-3.6 , - 0 ‘ , 
37H ejoin | xi6sid ; “s ‘ ° 7 ‘ 
, 371 Neale vig2e-1.2 ? 6 
_372 ojein xB6sld | ee NK, iS 
3732p cale | v1IG2e>.5 OS i 
“394 join ~* xfesid ‘ : 
; 375 cale. wvi1s2e-.2 : s 
37h, join xBbsld ri ae 
377 pause ° ia. « 
4. 378 --entry replot . so yA 
379 next xsomrig a . _ Se 
388 jump kefGieback, 613s , : 
381 at ao a Pa a en eo ’ : 
382 write oe “45,NBm> ds, ViB5> ; 
8 3836" EO 2m 4s, ¥61> 4s, V156>°: : 7 
i A - ae * ce a cae : : ” 
~~ 384 ¢ 2 {s,v82b 0. fs, v187>- 4 
: t : . roe . 
a 4 . : . 
.385 28 {s,v83) ds, ¥1 88} aan 
we. 325 7 28 vi 5, v04> . 48, v109) : 5 oa 
ay ey is ye oe : s ; ". ~ a ee ° ; 
387 . 8 {S, v5) 7 i 
388 - Be 4s u8e> “a 
#5 sa a . ’ i . a i s ¢ ; 
389, go 8, vV87> Bie . . a 
398 8 4s,veer-° i : ae 
e , : ¢ a . — e : *~ 
391 SB {s4,v89) go, an rw 
392 wie a y 8 4 irae 
: 2 pa ae 
393 unit xB6m1 is” --e $8 this is’a dummy unit for restart —; 
394 restart — : vo : . , soe 
395 jump n99,%,x, xP6m1a 9 , : : ” 
*, / : . ey . s Z 2 2 ~ 
396 entry xsémlit . . ° ke =< ’ 
‘397. Zero n99 
+ 398 jump &. xié6m1j P ; : 
399. HTK 7 . 1 
46% unit? ° x86m1j ‘ ae ‘ : ~ 
pr hs i ss - . — s : a Ps ‘ ve c 
Fs 7 « * 
ee, . . = ra ae , we — 
BRIC | te te ‘, 230 -. 
- ENC a: SG a eee a . i . 
oe = A ra . . * 7 7. ae t “9 om 


aa 


Cnet 


back xG6m1i i er rn ae : _ #8 - .? a 
Jnext ," xfémik . = oo = oa eS ae Le ee e *«* 
ats 7 : ~~ s ; s . 
write _ The input power Pe , calculated above, - Se | ES rae ae 
will be- plotted versus tine t, wien you press =NEXTe. ee a a ie ae ee 


_ cale Ymaxe29s ry -, * * ee , ; ee 


"s a Kmay® 9 : 7 » . : Pa os ws ua | ° 
. “  *%E2-48 . 4 . : Page ath * . : e 
: yeloo” . 7 a 7 . am : x : ee . a ‘ : 


e ' . 


entry power ' 3 a Tp : 7 


joine« xB65ib F . gb “yes (4 : 

gdraw -14 3-18, v1953-8, v186;-6, lel lke Nad ce VI59:B, a om : | 

graph . 2,288, (t) © . ee a os 
graph “a,-2e , > 2 4: es 
exit : Bs ; : ee : = " 7 =< 
scale... ni4oeia4- oye ; - oN a \ : - 

_ doto +” Sémiji,ntsde1,5,1 00 °° re 
graph . -12+2 15a) ,¥ (nL 494n15B) , @ - 2 SP. aa ao 
Bémijt se, = G 2 ‘ 

» doto Homi j2eniSHe1,6, 1 
graph 2(mfse-1),a,0 ©" . pe - 
gémi j2 | & 7 | / . . 2 | Bex, ; woes . é | < - a 


block ‘te, x6mtk 


ot A . a 


unit | xflemtk ; , soe ae; 


_ term  gwork © vo . a ee 7 ‘ as 
back .. xfamtli : " 5. & : tba a ee 
29..‘next — -xa6mtl ® a , : a oo — a 
at 485 ° : va ‘ 
write > The-enersy we (t) supplied to ane sincuit id the. _ — ; en Or 
a voltage source - Vp is , , -*% & 
rr) Ct) = i t (ty dt , ; ; ig 
ae pp Pest ots 
: act = o 2 Pan \ . : ; a 7 
vs Whén you press -DATA-, I will calculate and' =, . ae Ps ae 
‘plot Wey (t), versus t for one period, ‘using your data.. | , \ ia te yf 


oe 


Yay te 8 “ , x , 
' eles : ‘ 


, ? : : : ' : : : ar * ca Se ae 
Xmavela | by Me / : . | j 


entry work _ : an ; a a ae ne ee 
join ° x#6stb «+ =. oo a er eee eee 
graph 2, 58, w(t) ; Co re 7 

e J "ae 


_ graph 14,-5,F : 4 ; a ae i ay 


a 7 ‘ ; 7 on ; a a ne ae z % 
es if ‘ a : j “ : 
Lg : cy . : - : . ee >< m 7 
. * os > ‘ * * Zs ~ ‘ ue 
445 cale ; nidieig4 *. 3 < as “ 
" 448. vil2Zevi34eg x , : - * * a: 
442, PP maBet eh ft, a aoe 
446: n1SZeUS OF oie ~ Dae 
449 entry , xmrenitkt - ; fe Sts ; 
, 458 ale Viste (e (ot d4 enti) (nti ent 968) 304 ¢ oS i oe 
‘ 451 doto - Sémik2, vi 4Be, 25,1,.25 ae 
. | fase cald= v133er (nili+mi3met) + (i- via. 25) 4(vi31) a 
he Y poe alé., vil2evi12+.sagri 33: 4 . 
| / 454 edraw 2 Wv14e-. 25)4nt32 .v1344 2 tv 48) +132, vil? “d 
: a eale vis4evi12 ad : ‘ \- a 
j 456 Mé6mik2 - . 4 : - * 2 ‘ Sg ° R 
4° 457. cale’.. ni agent 3eel, os . ‘ 
; 469°  ¢ * * wiszent3282 . : . 
‘459 soto vii 32-2, xP6mik1, x > 7 ‘ 
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942 earlier experiments. Just. connect the adjustable \ 
943 SQUARE OUTPUT of the ‘Functi ion? Generator to A INPUT. 
> 944, The circuit/current is not as easy to measure.’ 
945 a The’ Scope 7 énly capable of displaying a voltage _ 
946 a not a currént, Using the basic equation v=iR,. . se 
947 ". the current’ dan be measured by interpreting. each . 
948 | ¥ volt acnoss’the 198 ohm samplihg resistor as 7 
949 _{g.milbigdmpere. Therefore, monitor the voltage ; 
959 » at Tari ‘nal 3 and multiply. it by ig te read ne . 
951 curren}! in mA. \ 
952° end of \ 
: 953 kee . ° \ ' 
i ae os 
. 985 ‘origin. . ; . “/ 


~g _ 


c id Dee SER Sigel ag ae 


as » «#4 


ee | 
sey ame 


\ 


‘4 


4 O06 “xe. 


— 


957: scalex x 


‘963 unit 
|. 964 next 
965 erase 
966 at . 


967~ write ie 


968 
969, 


978 unit 
971 next: 

" 972 erase 
973 at 
974. write 


975 


977. unit 
.978 back. 


979 arrow, 
' 988 store © 


‘981 ansv 
982 arrow 
983° store 


984 ansy . 


985 at 

986 showt 
987 cale - 
938 

989 

998° ex 
991 unit 
992 arrow 
393 store 


994 ansv 

395 at 
996 ‘showt 

997 at 
998, showtr 
999 | cale 
1858 - 

1981 vs 

! oaks oR 


883% unit. 


\ 1984 next 


gas at, 


 xf6ste 
Momie 
1897 a 
You ‘a not 


RK 


« 


\vigaxw(niheay 
Nlent+h _ a 
v (nl) evig3xy 1-25) 


vn) 
TNGH+2L 
. ¥ (n1-38) xy (ni) 


~~ 518 


-725,-75,75,75; 


max 


~ . - 


xH6S101 
xBom2d 


197 : ‘ 
You h e/ not fol lowed mys suggestions pretally: 
: v : . xf 


pt 


a 
. 


” Try again please.. ,. ay 


. 


” 


n1BD%26- bi oe 


“nisseniga+2g8) 


.x86s1e 
nigs 
v (n1~39) 
v1#2,2 
n1SBS+1H 


v (n1-28) €v (n1+39) xv (m1) “ 
niente. . , 2h 
nigventgsa+29o1 — : ‘ 

a ; vr ‘ _¢ 


x«86sif : 
xBé6sle : a ; ° 


“1996 write The graph you see balow should “lepk ‘Similae “a ae ee Ny, 
1087 to. the traces, displayed on the oscil Lescope. be ee ne ys 
Lugs If it sooo ask your, instruétor for ASSISTANCE, oe, Bee gt 
ox ce : a © eo gas a td 
LHe entry erent Oe oe . ; “g "A a ae ‘ 
i318 origin 248,1587 . . Ste “ _~ ; 
IG}l , ares ~148,-148, 145, 149 ; : $; . es oe " 7 
1812 scalex “1g a oe 
{913 sealey 18° ° es : : 
1P14 marks z ° ; : : OY 
1015 marky. 2 a % an "ag 
116 exit ; oe : ee of ce, BRE . . 
{a17  funek tengo (2.25 Cisevi5enS , vi5Be-~ MB1G,S 4 ee 
Hit? gelram  “~18, 83-16, 105 11s Tr a . a 
LaLy pause ; . oe . . a wa, . . 8 
1926 mode (erase ~ ‘ fo : a 
wet oat ° | Sig 2.2 Nar age os : 
“h22 write - The enesh you see below should: look similar ee ot ‘ 
1423 to the traces displayed on the oscilloscope. 
goa _- If it doesn"t ask your iristructor for assistance. 

“1825 mode write . . of, . : 
"18260 at Sim aie. zh ; 
shal brite - “You can obtain five of the needed data points eo oe : 

122 =. : from this display read thé voltage. Nalues at ; Rey $8 
one: the @ on the horizontal axis. Each data point -_ is “oy 
4 has, a current attd a voltage reading. .. toe Fly ty 
. "Slide the base line-up or down to read anys + 
"1AS2 value that is off the’ screen. When you read , 
13S that value donot forget that the voltage is | ec C8 
1034 ~ ' from the new base line. , 7 
¢.. SaHeteeee eee ene eee eee ene si enn nn nen nn eee eee nee ee ene fe nennnn- w-e- part=i, block=n --------- 
< ‘ 
block in, xs6end: ° - e Wes , 
; . oo . 
1936 entry points —2 © m : 
“1937 graph -9.8 ,3,¢ = 
: 1G48 graph -6,5,¢ 2 : 
. 1839 graph ~2,5,¢ ; ; | z 
/ 1848. graph "2,8, . : eis - 22 : —, 
/ 141 graph. 6,4,¢ oS ; a eee |, : 7a 
- 1842 exit 9. °° po ea _ . 
‘i 1B43 - we a pe a a 
‘1844 unit x86sl2 - , ; eR oy * Pe he 
1845 at. pe SIM ._“. | 3 


«1846 write sx the other 5 data points the Trigger 


1847. =a) lide switch is usedx Switch the - 
rH48 - . Trigger) Slope to trigger : 
, isa! side-of' the wave. This will give 7 
JY 1858 second cyclé of the wave. 
y, 1851. on the scope should resemble the below 
1452 join graph ro - 


1953 edraw -18,8;-19,-19, 


O....- 
ERIC 


= 


1954 
1955 


1 1857 
* 1958 


re te 


1956. 


funet 
pause 
mode 
ato 
write- 


1963 - 


1861. 


1962 


* 1963 


1864. 
1965 . 


‘1966 


1867 © 


1868 


1969. | 


ATE 
1971 
1972. 


1873, 


1974 
1875 


1977 

- 1878 
* 1g79 
1g8e 
1981 


1882. 
1983 


“1884— 


1985 
1886 
1987 


1888 


. 1889 
1898. 
- 1891 


; .. 1892 


1893 — 


1894 


1995. 


1996 
1897 


1998 


1999 


4 Ate 


1191 
1182 


1183. 


4184. 


“1495 


a 
ERIC 


1876: 


join 
end 
JR ACR 


unit 


at 
write: 


i 


at 
write 


_ gdrau 
end 
HR 


unit - 
backr 
join 
jump 
course 
calec 


erase 
output, 
join 

‘join 


Tae ®, 


“Bee. 25 (1Bivi5@)), v1586-18, 1,45. es a 
erase a a coe ee 
S518. . 4 ; 
“For the other 5 data poties the ee =) ee ~ * 3s 
Slope slide switch is used. Switch the - : - : 
Trigger Slope to trigger on the negitive 9 * A eS 
side of the wave. This wil] give you the a, ae 
second cycle of the wywe. The traces-seen ~ Sy hey i 
on ‘the scope “should resemble the below graph. 
write 


51g cos 


You can obtain: the final five! Sats ‘points . ; 
_ from this display: read the voltage and current 9 0. + 


values at the ¢.on the horizontal axis. * 
_ © As before the base line can be moved up. or a OP 
down to read values off the screen, __ -- = 
points as 
( : eo 

xBbS20° = 4: aw . ~ 2 

2195 be Cee a te a 

Known equations: oF . 

ee (e712. oe 
6 EI max tex [£7 41, ee ae ee i 
505° 
Rearranging the equations: . Pe ttylReHgan! ren [- ate) 
Now a different time ‘Soratent, Xs can be defined as eye ! 

: This new: time contant is the time constant for Pr Ct) . 
aa Pr Rena’ rexpl-tet ol ac. 2 
,2832.2,8 ' ; : ' 
xBb6end | 

xhameg : L 

‘imode - 8 < a, 
47 » xB6end, x a ie fe. ¥ ae mg : 
n2 ; , 

n2=' 20244"; ' 


ne (n2i+1) (ne (n2t +1) @mask80777777777 7 BOmBBEaBED) +o4GHSEHBEO, { 
ne (n21+1) ene Gh21+*1) | ° 


¥ 
2 


ena student has completed” exper iment 1/7 
endunit ; 
jmpmes - + 


umpotrt egeindex, quest 


entry 
end 
” Xe Re 
unit 
Course 


n2- 


leave ; 
lesson we 7 é 


’ 


endunit =. a 


$ 


wo" $186 
LIS? cale 
- £198 
, 1189 
'tiig use 
Sand 
“1412 use - 
“1113 use: |: ck4 


jump 


nan aaa" fleavess 
ne (n2147) ene (n21+7) sahelp - 
oe ee 


oy 


t 


waxInel, cge s.r. & terms — iodo: elides.: 


eexdG, ot. 


use «= ck2 


.ck3 


1114 use «+ ks 


1115 use cké 
cke snot 
ckew | net 
okd . “not 
okdw » not 
endunit xB6end. 
graph” x86Sla - 
< imede not 
“ jmpmes not 
Leave. xB6end * 
points xfbend 
Bower xB6mi i 
replot xB6mii 
-replotv: x#émin 
regisp —§ -x86mim 
‘resigw  xi6mim. - 
2° wottk,.” xg6mtk 
‘xfbend xBbend 
"ye Pémsa xB6msa 
xB6mBbo xBbmsa 
= xB 6mBa 
xfémial — xB6mial 
xB6mia2 xB6miat 
xB 6m 1b 
xB6mib! 
” xg 6mib2 
xB6mic 
xBamid 
x@6midl ,  xaiémial 
' § xf6mid2 x#émiat 
‘  "sémie, xsémie 
xa6m1f > xfé6mile 
xBbmift, | x@6mie- 
xB6m1f2 xs6mie 
xB6mi¢g xBomig 
xBéomih xBomig 
xBomihi = x#6mi'g 
¥ xA6mih2 xs6mig 
: RB6m1 i xB6m1i 
xB6m1i8. xB6m1i 
Ss 6m bd t | x86m1i 
‘ xB 6m j xG6mii - 
= xf6mik  x#fdmik 
xB6mik!  xs6mik 
xB6mil | x#é6mik 
’ _ *B6mim %*s6mim 
xBé6mimt - ,xB6mim 


found 
found 
found 


found -. 


found - 


found 


aR 


1a 


Bi" 1x. 


] 


ils F 


32g 
326. 
116° 345. 


122. 


ort o x@6mim 
386 xPémin 
ne: ae xBémin 


> back 


toe, “g6minzg2 *s6min 
+ + xf6mte | xB6min 
{ xftmin 
A xP6miqg © 
xB6m1q8 
xPomlad 
xd6m1q8 
xB b6m198 
ie xB6m1q8 
xd6m2b * 
xe 6m2b 
“xgé6m2b 
x86m2b 
xB6m2b 
xB6m2e xBbm2e 
‘xB6m2f °° xB6m2e 
. xB6m2g ~ xB6m2e 
xg6m2gt xBbm2e 
xB6Sla x86s1la 
xBbsib xBbsia ; 
* x86slow xfésia 
xf6sici. x#ésia 
_ xBbsid xBosia 
xB6sie xBosia 
x86s1 f xB6sla 
xB6sig xBb6end “+ 
xf6s2e0 xS6end: 
: ahelp «. 
. atime 
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: 959 959 . : $ ; ie & 7 . 
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“712 728 (|: 751 a 759 © 924 ‘955 
179 . 12°. | 295 496 436 «off 528 ‘Wo 544 
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‘lesson information — ; a 
lesson name = eex86 ; bo 
2 starting date * 93/29/73, ; . | = 
“Ns. ; 
« last edited on 98/21/74 at’ 11.26) ' \ ee 
by neal. of course eecge . a 
; at sith station 27 ‘ , 
. author name:= J.P Neal . 
. department = EE oo : , : 1 oe 
* telephone number = 333-4351 ; | 
discipline = EE 7 ‘ 
grade level —: Freshman , m a ' “4 : 
; descripion of lesson = Measurements of Transients. >. 


« 2 
| , 2 ; F se : oi 
. , ', lesson eexa7 at 19:93 pm on wednesday, august 26, 1974 . 
: Z 
i: ee we . 
i ewwamnekas punnmeaes pe eminammconen nemaesenes wieenaesensese erent ie part=t, blocksa ----------- 


: : vee : 
a! y > * 
‘ i : 
” : i 


block 1a, eex87id — a . 
2 stop : : e eee : a 
9 stone For Neal, CGERL, Room 248, EEB. - F 
4 One line Geseription of this lesson -- 
5 Heasinencnte of Tisedanie 
6 Divisions of this Lesson: Block | Unit 
7 Id for this file eexi7 id 2 Lo 
3 Experiment eex27; , : ae ; 4 
9 Objectives * eexS7id xf?7mBa S ae ‘ 
ig . . Measure impedance .magnitude <B7mia . xB7mia . 2 
ii Time displacement method xB7?mid” xB7mZa : es 
{2 ., " Lissajous figure method | xB7m2e  %87m3a \- — na 
13 . Calc. impedance from components x@7mda ‘xB7m4a\ . 
14 final edit 21 aug 74 neal. \~ a ° 
15. elist info 
16 *list. symbols 7 es - 
© 47 elyst var ianichareats egeindex, egechar -- \* ; 
18 eKeK a annnnate 
19 start — eR tee . ar 
‘28 finish endunit ‘ 
21 write dat,1918> Loading the CGE Character Set _ 
22. charset. ceeindex,cgechar . 
23 erase... - , : 
a4 zero n99 4 Sus S8: used for restant Skipping oa ee ey Bg 
25 dataon i ; . tet ee Pe Poe a aay Rees - - oie? “it 7 a ‘ » : . Loon £ 
26 area eexa7 : ° a ae 
27 ext g 
28 Wee : ,* 
29 unit xf7mfa ' “ ; 8 
39 restart BS _ 
31. join imode _ . : 
32 jump - n47,xF7mGa, x : . : , 
33 cales n5Se-1 $$ used in review seg. . ; 
° 34 cale NII 1 - $$ n99 = @ if restart 
35 at” 599 i. 
36 write MEASUREMENTS OF IMPEDANCE 
37 When you have completed this experiment, You 
38 should be able .td: : & em 
39 1) Exper imental ly measure the miagnitudesof an - a 
46 _ impedance. * 


ERIC | Sas Ps au’ = _— 


£ : « 
Full Toxt Provided by ERIC 3 * 


: . ° é r) a 
x ‘ 


41 . 2) Measure the time-phase relation between two . a 
he wave forme by the time-displacement method. ee 
43 2) Measure the time-phase relation between two 
44 waveforms by the Lissajous-figure method. . 
45 4) Caleulate the theoretical impedance . of a “Ee? aE 7 | 
46 series circuit and compare this. value with the oo o- - 
47 , : actual arian measurement . ‘ a 
 ielatatetatetetstetatstetatatattatetetatateteta tet nt te Pt ns Hoenn nen enon nee ene garter, b btockeb awendnnnin 
: os ® ; 
block ib, x8?m1a e . we 
: . \ a : ‘ 
: 49 unit.  x@7mia ‘.. *= ; oe "2 re 
. Sf base » e . \ : . . : : ty > ’ ‘ : 
back xB7mBa ; ia .* ; re 
next . nSS,x87mib,x87m3e_ - 4 7 ms 6 
at 387: . 
write Consider a two-terminal electrical device driven 


bya “Single-frequency sinusoidal power source and i 7 ; 


. vine = an input” ‘veltage v and input current i: 2 v. . 
— a4 ts 7 : 
; : a . 
: _ i . SO” 
198, 3913248, 391 : a 
8,227,375 : , 
$skip; 234,375 284,375 . . 
layed on the SCOPE, the osrien teak? i 
. “and the time angle 
. after t «if at which the wave is positive-going 7 
769 through’v AQ. We willuse the input current i : 
i e, and thus show. it by ‘is : 
in.wt * 8.5 pp sin wt % ; | 
ow 8 4 Now, the input voltada jeaas or tees the input . 
derent by a time-angle equal to or less than 172 
. or 98°." Hence, the expression for the: input voltage 
3 7 ; can be shoun by 
. oan ie v(t) = Vap sin Got + 0) = 2. 5Vpn sin (wt + 2, ~ 
we _ where -95° "6 <,99°. a “~ ‘e. 4 ft ° 
78 unit. x87mtb e,** g 
79 back x87m1a anata 
68) neock xA7m1b1 an _ 
81 at 585 . ke ~ : a 
82 write * In terms of the input voltage, and current of a ; 
. * : ig , . Se : 
s ie ye ; « 
@ ; 


ERIC . 7 | | : : - al 


a 


. 


-§ ; : \ 
two-terminal circuit etenbet 


a4 unpedance of that element by 
ey. 0% A a er eo 
- 4 : : . ala . . \ 
86 E pA 42 | Veop ” Tpp = i : 
; : P os 
87 : 8 [a angle by which the voltage | 
86 ' leads the current, as shoum in the equations on the 
- 99 . preceding display. ; va : 


to measure |Z], the magnitude 


98 ’ Our, present ta 
an inductive twdé-terminal circuit. ; 


G2. . 
, 93° shelf below, atid connect the sensor cable securely» . 
. a4 in the panel connector below the Function Generator. 
95 When you have connected the circuit-board sensor cable, 
96 connect the circuit diagrammed on the next display. 
37 | wke- ; , . = ‘ a 
\ | : e 
‘of unit  xf?mibt . oe . ef 
\ 99 back xB7M1bo ; \ ~ a 
Wg next xB7m iby ar , ae oe 


“1G join. . x#7sla 
182 pause ; 
1 pack’ 33, afaIPATTTPbsIcHcabawAAAH+MGoaMn 
194 join cko * > ; ‘ 

TAS ump n47,x%,xs7m1ic ; F : 

Ifin pack 33, Gas MORTTAbAcficabatGAG+TGbaneg * 
ree? jain ¢ke2ue: 

ee ee 3 ‘ = 


ey nat xB7mie 
yoo. GL back x87mib we ‘ 
hd} youn: xa 7atk abe 7 
tre At edt re 5 : ee : 
yrt.urite The .connection diagram requirés the display of: 
Lid ¢ “the voltage. across. the switch-selected impecance 
: ik ‘em A channel of the SCOPE, and the voltage of the 
1 current-sensimg resistor envesenenyey BO eb. 
‘ es ; - roa : . : " 
ii? Ival*= liz] x 166 ; 


118 oe Therefore ; Jie] = 18 * [vp | (nil Liamperes) , f 

bic As connected, vp = -ig * 198. - In order to display 

vers tig, set the B PREAMP at AC-r _ 
fad Ses eh ae a ee a ee ee ee 


block tc, «#?7mid aa. ye ; 


EY . : : 
172° umit, . xd7mid - 


re) < 
ERIE: 4 


x87mIc 


‘xB7midt 
787) ; _ Kon 
Set the equipment so that: . 
_ + Two periods of a 2 kHz sine wave with Vpp * 28 V P ae oe 
are displayed on channel A of the SCOPE, °% : / 
_ Externally triggér the SCOPE from the 'A INPUT ows _ 
for a stable displa es use the AC EXT setting. , , 
Set the A PRE AYP at DCs, and the B ERE at -DC.. 
xS7m1idt | ‘ : ; gos - 4 he, 
x87mid , : : a . ae . 
n33,+ (gh) (nop) d (ed) de ( +oeeeeees (fg) <c (be) b (uv) >+ % ‘ 
- n47,x,xB7mte « 


xB7mie | 4 \ 
. *87m1d ; 
788 ~ i oe 

_ Upat is. the veins ,of-Ih, , , 


“mill iapperes al 


s “ 


For the current - -sensing pesietor , 


lTop| (milliamperes) » [YB ppl. x 18 Yo — ; 


" 2195.15 : _ 4 
15128 ; : = ae . 
A oe value cannot be a negative number. 


1597 . 
You should recall that ig = mis: * YB , where i 
' ig is in milliamp and Vp is the voltage displayed =... 
.on chanmel B. Be sure to set B VOLTS so that a 
large-size waveform is cieplaves on the CRT. Pate : 


7 a A 
Reoal ling that Z= VY , what is the magnitude . — - 3a 
2 I a °. : . 
of the impedance? ” i , =? *< 


4 oe . ke _ 2 a . a 
1986 ; Di / 
. NOTE: As this experiment requires numerous calculations, 

a calculator is provided for your ‘convenience. i bag 

\ nn . > 
Simply enter the epressionyou need to evaluate. : 

x87s4e a re ; ‘ 
‘1713 . _ 4 ‘ -\ 


178 aney | 74,.14467- ye 
171 nee % ie 
: ano sf ' 4 
172 «unit - x#7m2a , 
173 back xa7mie ae = i: 
174° at 5g5 e 
175 write — Now that you pave eeen how o measure the esanitide 
176° of an impedance, we will next measure the angle of : : 
177 that impedance. / 
178 “As stated earlier v and i have certain time angles ; gtx 
179 with respect to t = 8. We selected. the time-reference a3 ae a 
188 angle of the current as J. Consequently, the time- ef Aner 
x 181 _ reference angle of the voltage is 6, the angle by which 
; 192 . _ the voltage leads or lags bha- ‘current, that is, the — : 
‘ 183 . angle of the im (ee . ‘ 
; LB ede ce nen cen nn nn nnn en rah nn nnn nn ten nn nn geccnennnn aia cla partet,, blocked oe nee 


block td, x#7m2b. 


.. 185 unit B7m20 


186 back 7m2a . ; : . 
\ 187 next nNOS, xA7m2e,xI7s2b | e 
188. at SBA - 7 . 
189 write j@ will now. measure @ for the selected impedance — ee ES 
198 _ on the circuit board, by the time-displacemert method. : 
: A ‘ ; 
191 If) At. is the time |i erval by which the voltage ‘Vende F e & 
192 the durrent,.or the cutrent lags the voltage, on the SCOPE 
£93 display, we can calculate © using the following relations : . 
\ * 7 ~ 
ie . 
194 i(t}) = Toy, sin 
. be ge ee AN ass 
195 , je v CH). = Var sin w(t\+ At) = Vas sin (wt + 9) - . ~. : 
196 oe O & wat = 2rfat = 2h (At/T) Z on a, = : 
ne iy : ae i - 4 ® Yo. ‘ 
197 In the sinusoidal expressions; angles are in radians $, 7 
sas i969 ., ahd wT - 27. However, in bircuit calculations it is most i . 
199 & flonyen Jent to.use angles iin degrees, where 27 radians : i 7 
288 _, 4s equivalent to 368°. Herice, to measure 9 on the SCOPE = 
2g1 _ simple determine the fraction of the period T by which oe _ 
282 ' the vbltage “leads .the current ‘and multiply that fraction te 2 
283. by 368° to evaluate 8. Incidentally, to type the os 
284 |. degriee sign, einet press i CRO- and ee Oe. ‘ , 5 =. ee a 


285 em 


206° unit’ \ x@#m2e. °.. 


. 287 next -\ xf#7s2a ; , es + 
"288 back B7m2b : aa a , ss Le : 
289 at Ags ‘ “f : 
‘21g write Set the equipment sO that: \ ; i 
; . \ ; : ‘ 


" . 


pee 2 as on Ae Nabe be. Sm oe 


y Qian - . : oN “a ‘1 ate : ; 
i” - 4 ! Pee: : 
‘ . : : a Uae 


( : . : 7 | : ge 8 - ce 


The SCOPE is triggered external ly’ ; 
Both the-A and B I ‘are/dise}, 
mode, with the. AF Zane 
; “With the B PRE, dat ip this manner, i(t) will be rf 
. ye rather than -i(t). = a 7 : 
‘The AUDIO OSCILLATOR should still supply’ V a ee ne 
_ ata frequency of 2 kHz to the A channel of the SCOPE. =, : Ste 
It iss not necessary to change any connections. a 
eee’: ie .° ; 
. . . . . é z ci 7 . ; + i 
unit xB7m2d . a: i 3 : . 
‘base — ‘ a: ee" . ® 
jump n99,X, xB7m3a a ee 2c" f 
back xB 7m2e : ota . ‘ 
next = xB7mZe. - 4 3 : F , 
help . x87s2b, . — gS : _— ; ts : ha 
at 41a “ oe : i re 
write © -HELP- is available. : ; : ee 
at 595 : : _ oo ee 
write . © By what time interval does the current ‘lag the voltage.’ 
; . an ae Bae fia, ier . %. 
millisaconds.. °° ey : = a 
arrow 785 = 5 deg a Th ol 
store vém . : , ee Saf _ : oo 
“ansvy  8-86,8.92 Me ; : : Ta nS 
at. 995 : re “ , 
write What is the sania T of, the ‘Sine waves, as *' 7 og ee 
. «2 displayed on the SCOPE ? ; * 9,7, 2 I. 
, . milliseconds, 5. ° ‘\ 
arrow . & . | ane ™ . 
store * 
ansv r ‘ . . — : 
endartow 7 a 7 j 
242 vat. ; 
243 write + Recalling that © = (ateT) x 360°, what is6? ©. f 
244 , join. ‘\xf7s4e. ‘ : = 
245 f arrow 1718 : : ; aa Ae . 
_246 ansy, (v6B/v61) «369,2 - Co Swe ° 3 
Siciewitatdadeetses pees ntie de sencecuaeems eeeeseeeseuesuee toes. parts1, block=e --—---- 
block. le, *a7m2e ne 2 ee . -_ aoe 
248, unit xe7m2e° < # . ee te & re ar - eee ‘ 
+249 calc «, nSte-t{ : $$ used in x#7m2f goto and writec 
258 base 7 7 _ ne ts a . . . , ke = 
— 2b1* bak. xa7m2d ee —- aA, = : ys 
4 252" mext = wB7m2e fe ae ; . cams 
253 join’ x#7s2c." : . 
254. join  x@7s2d> + Ls ' ; 
, ; ; ot, : «3 oo 2 4 a 
‘ : / a : . ‘ 
a owe - * oe ‘ 9 > 
| ‘*- IC _ 4 * "es 
| ae ee . 4 P 
7 : ” a g s , 
be a N kiyy 3 ‘ . * SS 


eo, : ° ~ . - , : _ Fr 
255 cat 1126 ° 7 a a 
256 write « LEADING waveform oo, ee ; wh 8 
257 at 1531 ; ot . A. 
258 write « LAGGING waveform — . . m 
259 pause a ; " 
269 mode  .erase . ‘ : fe. . : 
261 join x87s2d ? . . 
262 mode write = ys i 
263 - join x87? s2e ‘ ~ : = : 
264 pause ae 
265 mode. . erase a 
266 join xB? s82e es 
“267 ‘mode write : . , ‘ : 
268. join xB7S2F » a . 
269 wx . 5 : . . - 
‘ . Bp ra , ° 
278 unit xB7m2 f / . oo 
S271 base. | ‘ os ee 
272 back  xs7m2e 3 : _ 
9273 Tab xB752a : . 
* 274 Help . frB7s2e fe , . , 
275 at . / 885 ee 3 bi 2 °°. 4 - 
276 write Set the impedayice-selectcr switch to position 5. ‘ pee ee vA 
277 “Is'v(t) for i aaa ead leading or lagging? - : 
278 eae / : wy : 
279° at 1911 ~ an of / 
acs a eae eee eoeee é ‘ } tof 
. 288 writes n51,, lagzing i $$’ inserts previous. response | , ! of 
S2B1 goto = nSl,x,x8?m2ft “+ ee ‘ “ 
282 arrow i919 “*. aa . “44 
283 answer lagging ate oo ae ; nae 
284 no ; Per. ' : tee 
2 9285 at 1295 a - . 
286 write Remember, v(t) is\display on channel Ay i (t) ' : 
287 on channel B. Rress -LAB- to review the = ke 
2g8 ., definitions of: leading and lagging. . 2 ee 
289 endarrow : | a 
"gag addl © wei 7 “at y 
291 .entry 'BIm2ft : f\ 
292 - at 141g a 
293 write . Is 6 positive or negative? ___ 
294 at 1438 Bee 
j 295 writes n51,,,negative a 
296° -goto nSiywxsx, xA7m2 £2 
297 arrow 1438 a Lae 
. 298 answer negative $. |) 
— 299° mo . _ = 
388 at. 14618 ‘ 
~381 wrfte .G for a a lagging v(t) is negative 
3020 endarrow. og 
4 383. -addt = n51 
384 entry «i7m2f2 
345 at - $718 °° - 
Ba6 write Thus, this circuit is: _.__ 
os 387. 8 i a3 wo 2 
: 388 eo a) inductive. 
é i. “8 7 bi 4 
as e 
va Qe | + O 


316 “endarrow 
31 at 2409 
: urite Return t 


% 


4 - 


nQ9,x,xB7sla 7 | “ = : 

- n99,x, xB7m2e oo 

idas . 4 7 a 
The next method for measuring phase angles is. 

he Lissajous figure method. Before’ continuing, 


; 327 data 
/ 328 at 


338 


' 331.0 however, recheck the balance of both SCOPE, ny : 
+332 channels and the posentomine of the #,8 point 3 Lf 
333/  - \ on the SCOPE grid. . ; ‘ ; 
at =~ 2818 : , : te 
S writec n99¢ Press -HELP- to see “the eiveuie , diagren . \ 


Say -DATA- for dial settings. . 


a % . ; aie alaieiatet telat ete eee part=1, block=f rai mwieS aia we 


a pe a8 , : ‘ 


\ 


-block,,1f,  87m3b , #4 . . oe 


fe . % 
. = oe a oo : 


337 unit %87m3b— - . ee ae - * = oo. 
338 zero -n52 $6 needed for ‘proper use of 87834 4g 
339 back xi7m8a ‘ / : Fae 
» 348 next xB753C° oe -* 4 7 f 
341 at. 385 
842 ' write To obtajn a Lissajp>us figure from your __ 
°343° present, cirsuit, set the Y DISPLAY FUNCTION : 
344 “to Avs B and\turn OFF the SWEEP MODE. 


2345 a Press -NEXT- when you have finished. _ : ~ ‘2 
es “I 3 : - : 
' 346 i Press *DATA- to see,a typical Lissajous figure. 
347 pause : ' 
348 keytype n51, date, nest, back - 
4349. goto nS 14%, x7s3a, x . . i , | - 
358 jump n51,x,x,x57s3e, xB7m3a ; , hg / 
3510 eke ; - so / 


352 unit - xF7M3¢ | 


. ¥ 
. aye ¥ ‘ 
ry : ” « 
CoN, so ie " - _ ; . : 7a : 
"953 next  n55,x07m3d,xd7m3e. . a? : 
354" back xi7m3b.- ts s 
355 at "285 o4 
_ 356 wrete | me Lie eee (fizure ¢ on display is a plot of . = 
oe wot? ‘ ’ fe 
- 3957. - y “e Vin sin. (wt + 6) - versus xe I, sir ae . : 
| 858 : @ can'be ehabed: “from the. ratio of M “2 2% we at t = a, 
aso, to N. Pn Thais: 
ges . - ppr ; : . 4 . . 
368 entry e7m3ci - a ee re es 
361° at. Iga? ' 
: 362 write: 2V,, sintot+O) lapog -  -2%m sin (9+) OM > 
363 — es, =sin@ = “i 
364 Vn Sin Otl ober’? . 
ff ah& join xM7S3a ao ~—_ ; ; " 
-" ) 866. join = xO7S3b° ; gh ee oe "hy. 
67 iw “i, é : 8 ‘ F - r " mon 
3¢8. umit : xO7myd 2 : ; f 3® . 
769 base « He oa ae? : 2 : : : : 
(S'S new. x7mbe _ : a = gn pe PL 
-/ 871 back xaympo ; ; oe "ta 
372 help. “A7mBet ; : 8 ; ; ee 
f 323 eale- nb Zee ft * $$ needed for ~#7is3a 
/ > .374"a 385 P a, 
4 . 375 write : From the Lissajous pattern displaved on the SCOPE, 
_ 378 .. measure: ‘ : ‘ 
eo : i . - . + i - ’ : : 
a7 ‘| Mth = Bt Bhi Taso, Volts @ - 
ff | . t 
37a / | ; /, =} Le epagecaeuaee Volt: 
| 4 : ° a 
379 4 © @ tearcein MAN). 2.” 
\ = 4 . : : ‘ a 
a ! a, 
OS - ; | ee ‘ ‘ : as 
gee : -HELP- is ayailable : ~ @ ele 
3h) arrow | 624 j ; " : x 4 ‘ 
agz “store ovt?a . | . 
383, ansv 8.4, Gs x oe “ ; 
384 arrow “52K se ass cos te —- P 
385 store vial ‘ : 
366 ansay if, ..t : ; a7 _ : 
387 ne. - on a a re 
88 at. 1675) | ~ . SS ; : o Ba on | : : eis : 
389 write Fi convenient method for measuring N is to turn , S. 4 _ 
398 _ the B PRE AMP te GER. 3 . - a a 
391. endarrow oe) Ye 7 : * ew, fee 
392 PON. MOPs3f — a > —— Sg “ 
. 393 arrow 193g oy og a ee 7 
294 ansy vi2,5% 0°. vs te ae ce a : 
395 . KK e : ; : . t aan : % 4 
* _ - : ca ? 
SGA dhit <A7 mse : ond 
397 hase a 
398 at 495 . 
vs , : 
- g ’ 
a ‘ _ - 


ee 


write 


pause 
keytlpe 


ee ae oe oe 


arid 


next 
HORE Xe 


ee Recall our definition of impedance Ze ° - ° 
: ; US _ : : te f é ; F : 
a) a res ee 
You shoula now be able to giloulate the : 
magnitude, |Z], and its phase amgle ar . 
Press :-HELP- to révign measurements of. magnitude. . 
Press -DATA- to review the use of the time displacenet t 
wmethod in arene 8. a ee oe 
Presé ~LAB- to review i the use of the Lissajous ie 3 . ea 
figure ‘in determining 8. ae ee : . ot 7 
Rress -NEXT- to-cont inue. _— . i < eae ee Ae 
. ” ie ye oF Rs L 
n5S,next, back, help, data, lab — & _ os no, - : a 
n55, xA7mvia, x87in4a, ped7mad xo7mI8, xB7m2b, xB7mM3¢ a — H 
“ va ‘h 
eleletaleiatete isha atateds eteteielateteleetateteete dete Faletetatatad part=1, blocksg -=-------- “+ 


3 ‘block 18, | x87 ; ee a) 
: ef o : wif 
! ae : fe 
unit .” x87m4a a Z P or ae oo: 
_ imain x7s4g es 3 pe — e 
ato | 49s ‘ oa : , 8 
write. . thus far we have ere ‘impedance in the a; = 
‘polar form, Z> [2| £8. Fnother representation is | ‘- 
be the rectangular or coftio Lex form: QO. i 
BY ‘ 2 i 
. : =2R+ 5X where j = Ve \ /° 
in this expression, R is termed the resistive componerrt : | 
and * is. called the Reser is component. er 
: " For. oorvent ing from the. polar form ‘to the peveanentar oa 
» from, . use of Euler's ident ity gives: 
|2| cos 8. and xX = |Z| Say 8... 
» Similarly, to convert from the rectangular form 
to the polar form, use ne iderrtities: ; tte 
x . z ‘ 
a |Z| = Sp2y y2 and, 6 = arctan (%R) ee oe nS, 
* Since these identities will be useful in the . # it oe 
: remainder of this experiment, you may obtain a 7 


this display hereafter by pressing -SHIFT-DATA-. 


Pres -NEXT- to continue. 


xS7m4b 


435 unit § x7m4b 
436 back “A7m4a 
437 at. 505" : 


is the ‘sum of the 


438 write § Fora . SERIES circuit, j 
439 . Ras Haas in the circuit. (Caution? this is | ra 
449 ‘not true for a parallel fircuit), © 


a a4 ce C Todividual ee naactunces are related 
oe 44200 to: the,element parameters, - i.@., gapacitance and 
443. inductance, andthe frequency by the formulas: 

444 —— x | 


ol = 20fL ‘(recall o = auf") e” 


: 1 1 : s 
a. i Ola at s = ovic 


447 _ Ka X + Ko. . ~ 


448 These doniwise will also be useful: Jn tre ‘ 

4490 Mics remainder of this experiment; you mass" obtain this: c ; 
459 ., display hereafter by pressing -~SHIFT-LAB=. ae ao & of 
‘ae wend? Fe oe ; te gee ae % 
| 452 next xH?m4c-' = ar oe : ae 

(453 kam ; so . aoe . eee —_— 


"454 unit x@7m4e. aos ¢ es ae we 
455 base  - - ety ~ “eee oe «°° @ 
oa 456 back - xi?m4c ; wae < 6D “ee 
_ 457 next xA7m4e “ ° ee | a 
» 458° at 685 af 
459 write In a given circuit, ghe may measure either , ; 
468 R and, or [Z| and 8, and expect the rgsults : 


460 , to be in agreement with ene another. * 


BG 


, 463. wi ; ‘ 
464, unit “BFm4ci” . : 
65° pack ns, sasiqenenbicBcabsipant+nabasi ’ 
* 8456 join ., cke é ~ 
“ 467 . jump n47,xa?m4c, arm4ad ° ON / 
468 pack” 733, aad SSBINGHDAcHcabassARD+BBb ao / = ae 
469 join ckeaw - a See Sig © 2 :* 
47H RK 7 * 


ATL unit = xe7m4d - © Brsnaend poet aE OS _ o 
: SG itt next, goto Sed writec 


9 


Using the eT ae prBec2: kHz wioei from-the 
ALIDIO OS SCILLATOR, Shermine the magnitude of this | ue 
; neul impedance, “2. =~ oe 


iz\° ee ae ae eee ka eo ° 7 2° ‘ : 
2 * . : i 
. -HELP- is available 7 nes ae s o.s 
: xB7s4e : ., : : * 


t 


eoumcpebetedekuedesuGeccusbes aeenmie ee parte, blocksh’ one sieee nan! 


s . 8 : : i : : : j: + a 
\ : a its 


wo) block.th, xa7ne 2 ee \ -. 


me 


489° unit xB?m4e cM, swe rae - 
489 base . : 3 7 + : 2 . 7 ‘ 2 le ‘ 
498 ‘back ¥H7m4d ms ‘. « Ee 
491. next - «H7m4f ‘ 7 , , So 4 - . 
492 help “yarsdd <p a ak eS eee 
423 lab vH7S2e ; 4 i 
494 Sat oo + 785 uo oe 
495) write To eens thi eulculetion of 2 in the slur. i oe 
496 form, Z » [Z| fe , determine ® by the time- 
"497 — “ehis sp lacement : method: e. : _ ° ie » 
; eee dt 5°.) «. ae aa ae 
ta | . Recall that 4 ie : : a | oes ; oo 
499 enter T= seeeeeee ne itl iSeconds ° _ oo La 
*. ; e : . - ‘ : ‘ ‘ ‘oe 
Sag oO enter Atos 0 milliseconds .- Be : “e3 
SA1 att 2426 ° a a _ 
SAZ urite -HELP= is available ae ‘ * ~*~ 
S93 at 1218 : = eS 2 es ) ° 
S44 writes no9,4s,v61d,, a ; _— : 
585 at, 1548 -. ; é Syke 
586 ‘writes n5%,45,¥60>,, : : : < , ee _ 
B? seote 54, “hf ?m4al yx “ of ve 
SAT “arrow 1346 2. 3 , » 5 
599 ‘store . vet a : . = / . 
Sig) ansy ee . o 
Sil oe — : 


$12° at La 7 
S13 write Set the frequency so T = 


“$14 endarrow os ¥ _ 

515 arrom § 1516 . ‘ 

Si6 store eis. \, 

S17 ansv. .84,.85° 5 © , 

$14 endarrow | ‘ ; : 

S14 calle .-nSOe-) | ; 


S28 entry xi7m4el 


“S21 ‘at 191g 6" 

G22 on ite Senter Be oo 8% 
$23 yon wAliade . =) 
S24 arre, LID ee | , a ° 

52 store: ay S| ne 


ce " ¢ 


Ga ansy — - (v69/v61) «368, 1 . : 


527 wrongy) fv6g@-v6l) «365, 1 : . 
52Aa- at + 2185 , : . , 
| $20" write Recail that @ for a capacitive circuit ie negative. , \ 
; 53g ‘ -Press -LAB- for an explanation 
ere “Rf owt . : . ge Mage Lae 
7 " i “s _ \ {8 *. 3 ‘ 
! 32° unit xB7m4f ’ i . . - 
°° 634 bak --a7m4e - ey 13 oe . 
525 SP arte / : - - \ me 
526 " ¥S2eeain(vSt?) mo ee ‘ 
S47 cale. | yvS3ecos tvS1%) > . ze 
+ S38 at aig 3 
539 write « ‘You have-calculated Z in.the polar form as : ~~ . 
‘gant a les,sm kal /4sav5t? - . 
S54] Using the da Rikienaret takie by pressing 
She -SHIFT-DATA; }. a@dpress Zan the\rectanwlar | * , 
543 : form as Foe Po® 1s - 
544 | e % ¥ ; = i 
“S45, : Pee i te, ke ’ 
546 at 1616 . ; 
547 urite sin (ds,v513°) = {5,v52>. : , . : : 
548 a am a By 
"$49 : con (43, VEEP 2 ts, VST = a 
StH at ere) ute a = . 
551 umitee n&9,.45,v54> rar aa ' 
B52 coho HBA, ANIMAL a = a 2 
853. join Wh7S4e, ‘ ie - : a 
SS4 arrow cli lt Ae, i: ; ' 
- S55. stere vet . . . . : eat : es 
Ene anny ove deySer, 19% ‘ 
ae mo! 2 . \ | re 
Seu oak , s Sten? 8 es : . , 
“eSd urite Lnits of 7 and P are ka. : ‘ 
560 endarrow , at Se * 
~ Sul Tere nea 
j ; 
S62 entry x74 fl , . . ~ : 
Ghia J 14tR es oF ag a 
CBA mre woe Oke ‘ ; ot 
, 85 join «AT 3de ° ‘ ee , , 
She arrea L4e4 . o r M8 
S67 store vS5 : : 
568 ansay - vioxveg, 19% # , 
569 urengvy  -tvS2ev5M , ta, , 
; 57h at 1447 : ‘ : . a 
7 571) urite You need a minus sien. | oe § 4 2 , . 
S72 one, 7 NN. : : : . * a ‘ A 
* 573. at 14370 a % : Re > 
: “574 write Lmits of 7 ame are ka. si a 
z 7 © poet or’ ‘ . 
So esemee ent eeeae aw ame 6h sekeudaneteteasseas icuGenas partal, blockei ---=--- 
a : eo 
“ : -? 
\ ., : * t 
re) : . oe ? 
ERIC—~—_. _ js 262 | 
. . : et 


ERIC 


JA Funrtoxt Provided by ERIC 
a 


: \ 
\ : | co 
. a | ; 
. blotk li, x@7m4g x 
576 unit xB7m4g = ae . 4 
(S77 base - . 
' §78 back xB7m4f 
S79 next «B7m4h 
seg help. xa7s4f 7 
SOL join xS7sib é 
SG2 at 144,42 a : 
S63 erase 4, 
SO4 at 144 
$85 urite ry 
536 at “oe 
St? write 7 ' : 
SeH  catchup ‘ 
S79 at CAS . 
Sof write Using the reactance equations which are available 
541 by pressing -SHIFT-LAB-, calculate the theoretica! 
5a? value of the “impedance of circuit 2, and er 
$a% coin rectangular form, Po + yi 
6a4q \ 
545 Rei ke \ 
596 ft 2514 mo . 
597 writec n&%,,,43, v56> ‘ 
596 woto NED, ww, KAI ML . ; ; \ 
S99 arrow 2511 5 : -- 
6h ostere  ve6” 
Af. anay 4.3 Sot lee oo 
6A? mre may Io 4 i ® = 
62 ot J78S ° : 
644 write: Voltage is measured betweer\ Terminal 15 and ground 
Ams Note that the 1a resiston is not included in 
Bitty this maqsurement. It 16 used only for sensing the 
6a7  * impedance curnent. 
64R no e tS 
689 at P7RBe a 
61@ urite For a series circuit, Po is the sum of resistors, 
611 endarrow _ 
Hi2 ecale ° n&oe1 FH avoide Rewriting after branching key hit 
613 entry = witm4el : 
614 at 4VB3 : . 7 
615 write ~HELP- 15 available 
ee 2532 
617 umrite Sis 4” ke 
618 join ¥H734e . ' 
619 arraw 2536 a <<. 
A2M ostere = vS7 \ . te - 
Acl anay -t.6,198% . ca ON 
622 wrenevy -14688,18% ‘ 
6230 at 2631 o 
f+ ouwrite Check vour units. 
25 “wreonev 1.4, 1% 
67m at Ae . 
for write  Filmost! You forgot the minus sign .. 
re) 


263 


Re 


oe 


=~ Fr 


* "8 is } x . < : 
\ a 
i % . ; . 
. ; “% : . ; 
628 888 : - \ 
; \ - , 
629 unit “I7m4h : we = .. # i 
634 base " ‘ ; : : 
631 back wA7M43 ) \ nm . a a 
9 nant ei Pand i \ oO, Ge \ : ae , 
at S89 aoe at , ~ * 
write + You have measured the impeda of circuit ©. 
2 and expressed it: in polar form as: , ° 
: \ e% “ x . NS, ey * 4 * a 
Zo {[ds,vse> kel Lds,v5t> ° AN ee 
\ 
2 y a 
Aa? You converted Toto the rectangular form and exp 
3g (Toate : Fg 
ayn 1) Zo ds,ysa> ka + j\dpv95) ke 
\e f . . 
Kan Finally, vou calculated dhe theoretical value of 
hat Tin rectanaular form and fond: ae 
nae set 2° ds,v56) ke + 3 (da,v67}) ke 
P sg . b ‘ i , \ 
i493 If the measured value of 2, dquation 1; differs - - 
644 ereatly from the theoretical val\e, equation 2, | 
fas vou may mish to ciscuas the diserkpancy with your . q 
Bebe inetryctor. Bear in mind, however,\that the values ... “i . 
7) =f the cemponents used to obtaNnyedquation,2 are rated 
fgth to 18%. Also, recall the inherent \y #oerror en- | 
hee countérea whan reacine oscilloscope 4 easurements, 
eee mine wine ee ene eee poste enn ceeee wan eenengencn-nene- parts, blocksj -<--9-9- 
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3 owe For Neal, CGERL, Poom 248, EEB. ’ : . o ; 
4 mea line description of thie lesson -- - 
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95° join “96sta_ : . ark : ; + hen <4 Sas 
96 join —%8881b ae 7 | a er I 
97 join > »Maste : — : a 
96 at 2785) . ee ; > 4 
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er 5 : : . ° ° a) ny e . 
* ? Be Oe . ° = 
block 1d,*  x#8mic ‘ , a ee os : 
193 umt —-»»f8mIc ; oS a sa. OS, | . 
184 back  *GBmib‘ rer 7 o ne Te 
IBS onevt — -¥B8mid . . a 5.4 ; eo 
_186 at _—____ 307 ana Seer een eee ~ — 
167 write Consider any port,’ or pair of terminals, in a network tg 
198 driven by a-singlle-frequency sinusoidal power source. : : 
{G9 Zonventions used/here for the voltage and current are: ro . : a 
soe RL geri, - = : - vs . 
lin 1 +. pe ae : h : ie 
112 v : . * : 7 
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734 unit = xgemax | ; a, / 
735. back | x#8m3u . ° - : . ; —_ 
736 nexg | x#8m4a ; : Ss _ 2 ‘ 
. 737 erase . 1° ; ; wt, : im 
738 origin 188,198 ° ; . . / , as 
739 axes 388, 34g. . . ve ‘ . 


740 lscalex 1g78g80, 198 
741 scaley 9,-25 : 
742 markx 29,19,2 , . 
743 labely 5,1,8 . ~ 
744 sdraw (1s fo) ¥1985 (2x fo) svIBI eC. 54 fq) .v1925 (7 £0) , VII5 fos ¥184 
745 waned, fos VIG4; (2*f alg v185; (3*f) ,v1G6; (Sxf »V187; (18«f.) ,vige 
| 1746 write dat, 27139192” 18 5 
747 «write = dat, 1696>d68 
748 - at 295 “ 7 
745 write”. The graph below is the Bode plot of |G] ug for the two 


Hz ig’ ig  Y 


758 port: netuiork you currently have set up. 
os re Note that the plot differs from the Bode plot of the” “7 r 
752°C high-pass filter previously studied. : , ™ 
753 at. 28g . Lt 
754 write Since low frequencies are passed sand high frequencies . 
755° i are attenuated, this two port network is known as i ee 
756 ...5- a Jow-pass filter. ~ , ; a s , 
° | eeereees wo nee ren nn eee nee annnH- a anette raeeenk woeenee rt=2, blocksb ----------. 
‘ F ° ae F . 4 : . 
A | _ — \ : 
a '' block 2b, xgam4a ie ‘ 
. f i oY ae : ae = 
/ 758 unit xP8m4a, 8 Ho HS # 
"759 restart Re we a ; ‘ : 
768 base. “8 14 ae : 
761 back xBOm3x _ oa ' 
762 next  “xf8m4b - : os die 7 7 ’ 
763 arase - ; . 
764 catchup ; ey i oe \ 
765 at = 495 _— * te ’ 
766 write | The great utility of the Bode-plot method of ; 
767 recording G vs f is easily demonstrated. —- 4 
768s - Consider the two gains you have evaluated experimental ly 
769 for the high-pass and low-pass filters. The gain for F 
7748 a filtek consisting of those two filters cascaded is — 
771 ~ simply the product .of the gains of the individual filters. a ae 
772 . ..._' The 2. two-ports dre. cascaded simply by connecting : ms “— 
7730 Terminal 3 to Terminal 4. The input port is then Terminals ‘ 
774° \ {1 & 2, and the output port-is Terminals 5 & 2, ‘ Note 
775 ‘ ‘that Terminal 2 is the commen ground terminal.” ¢.- 
776 \\ ' The gain IS] ap, of this:composite filter, using — . 
777 your calculated values, is shown in the next display. |. : 
778 ‘een és eo oi ty tS 
oh > eas a 


ie . fa ; = 2 at : : - 2 : on a . = . é : ; 
Le . : e -. —F : 
- : . > . bone ‘ . = . : . . 4 _ P . - : 
779) unit Hem dls 
: 7ag yerlein FETA ; . 
PRL axes TST, Sug . . : 4 : 
ao) RSL oeclex Laggaag, 187 Chee a ; : te a oe 
"98a acaley @,-25 a an 
reo omark™ ‘26, 18,2 : - ‘ ; , > as 
7a labely S,1,8 ve | ? . 
fon write dat, 27He>18! 182 ~ wt apt Pg 
PaF write dat, 28,241>/G] op : iad : . : 
tag write, dat, ae (Hz) na 
F°4 gdraw 1. BL), v625 6, 7xf a) 1 ¥633 for vb45 (2 xf) .v653 (3*f.) , (v664+viGH) 3; ~ 
: os gdrau 1aefii, Geist 98) an of (vé74vidt); (idxf, ), vd8 ( 
FOL sara Hiaxt, al pve; (.8* ft. sV1U2; FN TZY VIB; fosv184; (erty), ViG5; (3xf,.) ,vig6; 
“F920 gelrau - Ldatat 16: S- “fe V — (Gx fyi wigs > 
; SRP nanny err ee eeen tend sar wonnne- alae ela a! sia canal aaa alae! parts2, block=¢ 
‘ < ds e 4 7 * * 
unblock 2, — »em4e ] wR ee 
a -_ : ae s 
; oes ; 4 
794 ait wAim4e gy, ° ; 
3 795 «be OF ee , 
POA bach, ; ¥M8m4a a, : foe peg. 
747) data «Bmp nae 4 ~ - 3 é : . 
798 lab »ais2i a a : " 
7aq help ygsm21 - ; oe ae , * oe Se 
fod cale ited. oe - 
aot ; otes r4 
ve BRS atk 465 . —_ 
_ Sh rite - Check the preceding .disp y experimentally, by measuring 
oe and entering [3 dpa in the table below: 
BAS FREQUENGS eB 3 
, , 
. RAG ca Hz , : : 
; 
+ 8H? 190 Hz . 
7 , — 
Bea 2ne Hz 7 , 
: e. 
rc saa Hz ' ~ i 
814 1 kHz -* a 
alt . 2 kHz . 
* » v- 
B12 "5: kHe a ; 
B13 19 kHz * a : - eo. 
B14 15 kHz res ae : ‘ 
815 at 2e98 . = : ; 
éi6 write Press’ -DATA- to review the dial settirigs. Ne 
Bt ; 


? Bog -LAB- to review the conneztions. 


. low 
e. 


3 OO 
wf 
‘ 


mat PD 


co 
2 


w WD WN fT he Mh fof 


co MO & 
er RBwaAan awa 


Mo co 


co 


b, 


a) 


Ta 73 2 
A TOR 
2 & 


owen 


way 
oa on ow 
aie 3 


Sw HG ~ m4 


ma 


Oo. 
sa) 


moo co O 0 co OF OF. oD mM. co “Oo ce 
aw HH HD HHH WD Bouin wn + 
= Bo in es eS 


A 


ca 


‘ greater than 659 
characteristic, 


” “ oN, : i oo s 
‘ ° f . —— 
* 
-BACK- for the terminal numbers of the two-port. 
As -HELP= for a hint on keeping Vy, constant. — ; 
eale n68e839 . mer ee 
ae néLe119 a Pa = a P 
e ; 
entry >i8m4d- > 
caloo™ nétenétel ae" : 

-cales  In61-112) ,v7Be-4.9,-1.8 p77, ~ 66,713, rb, -9,5,-15,-18.2 
arrow nb Fenb M+ 2G) a 
store  viné1) : , 
ansv vi, 5 . 

-no - : 

_ endarrow ; : 
‘inhibit erase _— , es , . bee 
soto (61 >t 18); xP 8mdeyxemad. oo ~ 3 : 

Aiea ‘ : : ; 
unit xH8mde- no : : r & 
newt 38m f Z e A ae . 
. Ince » rewrites ‘ - oe 
at, ens : $$ blank lines needed for rewrite 2 
ap ite Press -NEXT-“ts see your experimental values a 
_ Siperimposed as #'s on the calculated Bode plot. 
o = a : 

: : | ey 
* See ae ° XB ; <3 
unit xfam4e 
erase . . & 
erigin 75,188 = es . ge . 
axes 7" 354,399 \ 2 
lacalex 1gHa7eN, 18 — a . 
Soaley ‘A, -25 _ 
hark« 28,18,9. - 3s. - 2 
labelo S,t,e - ; 
unite dat,evsedigl ° 1a= tgs 1 in? 
write dat,26,241>/G] say CS 
write dat, 2a3i>f nan ‘ \ 
edram (Sef) weg; (Ff as vO: 2ef o> v65 3 Gs f a (¥66+Vv198) 3 
gclrau ES oe 7 ; ee ea: (5x xf.) - ee one (iaxf 2 'v68 
geclreun Tiged d,veds (5° F7, viti2s (74 ol) V1LH3s fy, ¥ Lid 
gcinaur eet (2*f,) syd; (3*f,) ,vige; (Bef) vid? é fe 
ladrani (Sef, vis; Uae ,vise, . e 
graph 54,vill,* : - 
graph 10,vit2,% . 
graph 248 ,vi13,%* } : a= z ns 
graph SUA wild, * : 
graph 19B8,V115,% | - = . 
graph zZH98 vila, x : es ‘ ; m 
ereph. SHAG, VIL? 3 ° oo ~ 
graph | 1ASON,viisy% “oe 7 . 
graph 1SHAW,v119,% o Z , wos Ne, 
sch 2agts a '. ; J ne 
write Note that this two port network attenuates frequencies: ‘ 


‘and less oe 2a8 Hz. ‘Because of this = 


© i ? 4 -- y 7 i i" 4 
872 .jump Berk 7 , 2 ’ Tae" 
‘ <8 ee a of $ 
a ta Lene toiete-na----=' parts2, blocked -<-#+---= 
: : ' : wee aoe = ; ‘ . : 7 
‘ block. 2d, x#8sta a ee —— 
874 unit yHesta, : ee a . 
‘B75 draw.  1723;1742;2342;2323;1723 - _ 
ay6 chau 182351817; skips; 2223; 2223; 2217 - so 
877 circle 3,128,168 ' — - - : 4 
878  circhke 3,128,224 _ a ‘ 
: B79 at v3 , . f . 
888 .write $ P é : : 
get at_ 128;168 7 i 
B82" write _ . ; 
883 at 128,188 - 2 a 
8e4 write ' : 7 : = 
885 at 1719, . ; 
686 write “1, 2 Rs - 
ae? at 1819, ~ ee | , oe - 
838 write “4 ¥ ; 
889 craw . 1642;1848 2 
gon circle’ 3,376,224 a - - ‘ 
e9t at. 373,297 . : 2 
692 write + se se ; a. i. - . 7A 
893 draw . 224232248 x ro P 
694 circle 3,376,169 3 : % 
a95 at 375,171 - 
896° umite — _ ; ro 
897 at 372,184 : 
898 write Vv ! "os zn ee 
‘gga at) 348,224 : : , ® 
one write, oy ° , 
ost ‘at 346,249 «f° ; % 
'" 9W2 write I. a ‘ 
QH3 wm - ; | 
n it me 
Of4 unit KMasib ir. ‘ : 
, 95 .chraw 1348; 426,224 , | ' / 
946 at 423,208 e , 
987 write | 
908 ae ° 
9H9 < . ; é 
918 . | a x . 
\ 911 draw 426, 168; 2248. . 
912 at 449, 188 . , : 7 
943 write 2 ~ te oe 
Q . a = + 
914 YOK ak Zs a . , 
915 unit - xHAsle . ; as Mis . 2 an yt Pee 
916 draw "18175; 1811 nes he. on eee 
* 917 circle 16,88,192 ° ~ Pe : F , « aan 
318 draw 1911;1@bigskips211132211;2217 - Ce es 
918 at | 76,19R : Gas < ae | ae, 
7 “ . *. . . ‘ , 1 
7 4) * 297 , : 3 . : . 5 ° 
z 2 : ’ a . * 
ERIC y oe e. eo. Spa 


write 4° |. ns ee 


wR : oe ° ‘ * 


unit - x#&std 


at 208,228 °° ; . . 

write «AA. : ee 4 8 — ~ 4 
draw 163831834 

at - 261,298 


write oN 2 8 


sc . ee : are 
g : bide aC 
draw 222332242; 2234; 2134; skips 1994; 1834; 1842; skip; 1926; 1623: 
at 1925 283 : ; 
write 33980 ' = fo mee ‘ : . 
at 272,188 5% 7 | he a, 
write ~ Me : . ; . ; . a 


Ae aete > 


unit 
at 
writ 


xB8s2a » 4 : , SO , 8 
585 . ie ‘s rd 
a aa number's may be written in two. forms; 


“reotangular form (A+jB) “and tee form cI] Ze") 
‘The two forms are interrelated By the following 
(equations: 5) 


2: 


Agia 


write To divide*two coinplex hufiberss, first put both % : 
+ numbers into polar form.’ Then divide the magnitudes Oe 
te. and subtract the ‘phas eanmeles. , . 


For example: Age = A Ll s 
we Be 


mw ee ee ee ee ee eee ew ee ee 


block 2e, x#8s2b ~~ “= ee : ON a 
‘ ‘ 4 = : ' . vy . 
fia ; a : by ' ; ~. . pe a oO ® se 4 es noes ‘ : ~ or 
unit xB88s2bo 5° ae ‘ oe ie — ir . 
at: “85 NN : 5 ag : ope _ #4 s. 
‘write . The: Noiwahe aeicg “15 keiogh asa \woltuec divider network, a 2. es 
: ° "when 1, vis, negligible with respect to Ip: ~ pana 


< i : ‘ 4 


963. ‘at 
a 964° / write 
» 965 . 
966) at 
967. write 
968 es 
969 at | 
978 write 
971 
972 draw 
973° 
974 at 
975 write 
976 at 
977 write 
978 at 
979 . write. 
988 at’ 
981 write 
_ 982 at 
+ 983 write 
984. at 
°985 write 
"986 at 
“987 ‘write 
988 drauw 
989 at 
“998 write 
991 at 
. 992 write 
"43993 . 
994 at. 
995 write 
_ 998 
997 at 
“999° write - 
gga 
Lei 
“ae he 
ears 
"1882 ‘ 
1983 
1 ga4 | 
1985 
P1Hg6 y 
1987 end.. 
1BGS. x1ew. 
b 
' 1989 unit 
oe ifig mext <' 
se 18110 ak, 
1912 write 
1913, 
igi4 7 
AG15 Year 


“ voltage. “1 appearing across ee Hence the name 


"xe8s820 cae _ — ae 
xHam2f, : ne | 
465 . ee ; war 


192,388 a? as . fae Aig 
NAS ' , _— . : ; me eG ve. 

R, oe : = Pe * | F £ 
Ty 


. . ; 7 Ps . = he Me “Loe a 


1934 ; . . , . 
>. , ° _ > ut ” Zoe . s 


320; 825; skip;829; 267, 384; 267, 368;skip; 267,384. “ . aie an 
842; skips 12203 12425 skip; 267,335; 267,325 8 ed A be? 
288, 348 : a ee 
Ry. : . oT a oO a; 

152/346 : . |e, . "1 7 
Vy. . — . gu: 42 

328,346 . : : | 
be - ee 
92m ee . “3 - . ' st 
+ e- , *. - - 4 . \ ; = a. 

-152,326 . a ; 
= : : . \- ; \. : iy 
Ste 927 0 ee, .e 3 a no ae 

#318,368 _ Se ee \ pee By Oy 
+ 
19233;39313;11313 11265 284, 348:skip; 294, 332; 298, 336. a 
1124 < 
Ty . ; 

_ 1405 es 

From the above network, the following equations 
can be derived: 


=) 


ai, 2 VyeRy + Rp), 3 


clbefituting eq. 1) into eq. .2), the following equation: 
is obtained! sigs RV ! 
: oe OY, 2 
oo i Pe Ree 8 
The output vo Tage Vo is, just that part of ‘he ee 
"voltage 
divider’ . aN 


, \ a . = C 
Te can be: shown that, this yalteee Aoi ter ides holds \ ° . a A 
ein general for ‘impedances ‘Zy and.Z. in place of Ry and ee —- 
Rae and alse halids for ac voltages. 


eo ; on 
At this point, you have not yet been asked to set 
any dials, Set all dials back to their initial mode 

positions, and then press -NEXT- to proceed. oe 


J} 


« 


a8 a a * % 
: - By / a . 
1916 unit. xaRs2d - . oe 
1917 help errmess,x, x#8m2esxg8m3b, »x8h3p t 
AG18 nexk | errmess, x, xiém2e, xigm3c, xgdm3q 
1819 join (err, xB8s2e, x. P = *e 
192g at 695 - pet cr ted : oe 
1821 write Press “NET if you know and we corrected your errors 
i Vv ie oe 8 7 = 
18220 — oT; press -HELP- to review the needed gonnect ions. ce 
1923 xxx a : ~ ae 
ig24 unit xF8S2 a : oe a rors ks 
“1925 at 458 > Oe eae Ne a oP ge 8 . 
1826 write There id something wrong with your connections. _ -_ mex " ™ 2 
aialetatatetetatebetetatetatet ttt auieistatateteieteteietsiateiateitiatet:tetetaetataantaiate-ataaiee cet part=2,’ block=f f eoxecced: 
block 2f, xaee2f ae / ‘ 
. D ‘* 8 aoe ae vi c 
a ‘ ty 2 } =“ bg 
1928 unit “S882 f ' Pig oe es oe 5 oO 
_ £429 next ee X, xB Gm2 i shomse; *F8M35 ; . Pn eet : . . “e 
1838 help a#am2h a ae = : re ee = ee 
1831. join (erres) »xH8S2e, x - a ar en : 
(1832 at gas: oe ~*~ eo ‘+. 
1#39 write. ..- Press <NEXT- if you know ‘and have ‘corrected va a = oa 
1934 | lerrors. “7 — a ae ‘ee : 
"1835 ~~ s Press” “HELP if you wish fo. review the needed dial ge oe ee 
1836 settings. , ’ . : a & 
ARP tote ar . pa , - : 
-—_ . ; - ' 7 
s. % og . ) 
AMI YNit, ~HBS2e By ., 7 
AGW. ats  BLs a irae an . 
“Ahad viFite . ‘You have incorrectly ‘set 42, -n47h dials (ts oc yo # 
‘ Hey Pe : . r . 2 6 2 « o ° - re . 
poy . a ad . ° : : 
AM A2 unit ¥H8ach a , . 2, 
1843 -at 495 _- ee Se ae ¥ . - og He 
1844 write Now make the followirg connections: ; . . 
“1945 4 ty Connect. the input port of the two —e network ‘to 4 Pe, 
1946 - ‘the AUDIO OSCILLATOR.  *- . . en 
1947 ae 2) ‘Also eenaect the ee perk to! the A INPUT of the + 
' 1948 OSCILLOSCOPE. oe ° 
1949 — “3)2 Connect he output pert of the two Sorts network, - 
“Tease. + to'the INPUT .of the VACUUM TUBE VOLTETER: =< -~ - 
ig5t. 4) Finally, connect the output ore of the two port - . © 
1952 network to ‘the B INPUT of the OSCILLOSCOPE. _ 8 
1953 at -2485- ar a oe 
1854 write , Did you remember te correctly conhect all grounds. 
af, 7 Z eo i t 
rd * 


as . ft ‘ : = c : ; / : . o 
_ pe “ . . % - 4 : u* . ° 
: ( ; : ee | ° a : t 7 .. 
\ aa _& 2 fe ww, Fee o- 
‘ - * . 
1955 a ' oe BACK tl review "the kepuivet vunbers of the : : 
1856 ~.° tue port ynder study. i x 4 " 
1957 at ° 42685 7 ~ e- oe 
1956 unite When: you | ‘are, through making the. above porveae ions, . ‘ 
1859." " press -NEXT=. a a ee 8 
1868 end. . : 7 : ‘ 7 , 
“1861 unit: : ae2i- = . 
1862. erase oe cheer 5 - ‘ . 
1963. catchup ~ .7" ae 9 i “ge oy : , oe 
/ 1864 at)» 485 « O, - i ~<a 
1865 write, ‘ Now make the ‘following Soniece torn: oe eA , 
«ARGS ~ . 1) ‘Connect’ the input part ‘of the twe port network : 
~ 1867" * - to the AUDIO OSCILLATOR. ° | r : 
. : e % 
168 ©. 2) ‘Also connect the input port ne tha A INPUT of tthe ‘ =. .* ’ 
ae OSCILLOSCOPE. - . , i 
“ f, *,@ ; ~ 
cl 16s ‘ 3) Connect the output port ee ‘the two ert netulork ‘ : 
oe ig7i * ne the INPUT of the VACUUM TUBE WOLIME R, 
Se ee . 4) Finally, ‘connect the output port ‘of the’ two p' 
1973 | network to the B INPUT’of the: OSCILLOSCOPE. fa! 
1974 at , 2195 ghey . 
1975 write Did you remember tp aici’ joa all Secon: 
“1876 end \ ; 
ob e oi’ « 
LL, eee een eee pares eae cael Sten reana nieiiaoeiialee nes 
; ai ee . . * 
: “ . ‘ % mee “4 
block 2g, xB8end . ree 
° : : L . ‘ " 
1978 unit. | xf@end - > a? oo ge 
‘1879 ‘back = xflim3a ae sae é 
«888 join imode - + 5 ee ee 0 a 
71981 jump n47,x#Bend,x ° ae ~~“ \ 
"1982 course n2 ’ . -_ ae ee ae * 
, 1883 calee n@='ee244! - a. . < 
> . 1884 ne indivi) (nd (n2t+1} mask$07777777777P9BBB00002) -oassanaqan, 
1885 |. ; ne (n2141) ene (n21+1) wi ; it 7 
« 1986 erase : aie \ eo ee . 
1882 output 407 student fas comple ed i a ale tt¢, a oa hia x wy 
1g68 join: . endunit es ra _—_ ~ 
1889", join - , jmpmes. a. : a ne 
| tere jumpout. cgeindex, quest) | ar oa - ~ eG ‘ ; 
im9oi éntry. - ‘Leape . 2 = a a Te os, 
1992 ° end lesson vee es es 2 
"1993 wm : \ ( pee i 
rg94-" unit endunit ee . 
1895. course n2 st ~. ‘ a os 
1996 jump n2e' ee244' , leave, ™ , Bo et ee oe Pa mad 
_ 1997) cale ne (n21+7) enc > (n21+7) sahelip ae ae ee os ee 2 
; er oe hy - : ees 
* : = . , a . By 7 - -} i ‘ , “ . 
Oo -_— “ gol -: . . 22 eee 
ERIC | OS 2 ea ee : oa tp 
‘GaSe . ~ °. ; ie a 0 Ly : . ee 
oS Me on =o ‘ Ps a 


: - ‘ \ 
1898 ' ve (n2146) dve (n21+6) satime6aaag | 
1999 tesInel .oce ser. & terms sonetey) index, imede coment; icin: 
1198 use. eex8G,cki 4 : 
1191 use: | ck2 . 8 : a 
1182 use -ck3 ; —_ 
1143 use. ck4 i 
1194 yse! ae cent 
1185 use | cké 4s ves . 
‘eke not found . 259° "419 627 
. ekd not found’ : ‘s : + 255 * 297 449 
endunit xf8end. ss 1994 rs 1988 
imode _ " not fourid ~ ” 39 393 1968 
}npmes. - - not found 1889 ae 
jeave | xf8end . 1g91 ; "1896. 
. xi8end * x8¢énd_ a - 1978 ‘972° 1981 
yHenBa xFamBa- 28 a 4g 55 
xHémta x Bmta i 54 aig 29 . 83 
/ x88mib- | x88yta j BL, . 8 56 184 
 xBBmic os xGBmie ° OTe BR, “+ B84 126 
xB8mid . x#8mic 125 — - 1S 8. 1439, . 
xi8m2a - *xFam2a 14200 5 127 162 a 
xABmZb> . xfama ° 161 +44 185 
~ xfBmZ2o . -xBamiza . , 1 +184 : 163 215 + = 
‘xB imZed * ' xBa8m2d . “214° ‘186 ~ p46 267 
* xBOemze . xdanizd \ “B45 - 216 + 1817. -_ 
xB8m2f —< -xXABmedd +. 253 247 1818. 
xPinZe xBBm2d g 257 1818 : 
xaemZh + xibm2d . 264 26 383. 427 
«,  x8m21 —— xHBm2d 291 iyo B69 1929. 
~*xB8m2j > xBamZd 295 : 268 1 
- xoam2k > Yes Bm2k . 382 5 308 337 : 
; *Him2). ~ xfeniek VC -. 334 384 359 677 
Z “Abba ance 342+ 361 448 * 543 
‘ xfim2n F* xsPam2n 358 . 339 “397° 
wHAMZO. " xf8men ™ 382 —_" 2 368 ,» ws 
xism2e. xe8m2n 392 * 394 sw 
_xmemja,  xitimaa 346 394 412 42S 
SHam3b* x HamBa 418 , 398 181 7a 4 
wh aMVIS xB IC, ALF 413 1816 
xara sat Ame 424 422 446 
xHOMSe -  KXHBMIS 438 476 1829 
xpom3f- xHsme 445 445 478 
_ofiamie xB Bmaa 477 447 496 : 
“xBamsh *  ¥f8msh 445 - . 479 - S14 , 
eimai | xém3ah es oe, 497 541 698 
“m3 xB8M3 ’ “Saq 8 S15 564 : 
Bamako amy! —~—5 63 : B42 588 594 
xAam3l Bm]: "876, : 584 
xa AAEMS yy | 586 584 
ym 34 ¥H8M3) . 545 587 
‘aAmio "xe amIo ba “428 631 
“Wimip . ° ¥#ém3o 636 616 628 656 
eh am3q xB8m30 648 e 632 1918 
* xfém3r °° x88m3r-—- 655 6 ° 653 675 
| RH AMIS xB6m3ar 667 657 1829 
“ew xtam3t ——- ABBM3r wc oo 674 672 697 
GSrn3u xGsm3u. * 696 oie 676 728 * 735- 
- ; de 
tig 7 


799" ' 


xBBm3v 
* xfiSm3w 
. yi Bm3x. 
xdam4a 
xiam4o 
xsom4c 
xB8m4d 
x88mn4e 


; oxB8m4f 
: ee6sla: 


*BBs1b 
xB6s Io. 
xA8eid 
° »Hbs2a 
x88S2b 
*ABS20 
xsbs2d 
“B8s2e 
x62 
* ¥f83828 
xI8S2h° 


38521 \ 


_ahelp « 
‘atime 
err 


* 


errness 
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